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ABSTRACT 


IWenfcv-three  saturation  dives  to  depths  of  200  to  850  feet  were 
conducted  at  the  US  Navy  Experimental  Diving  Unit  to  verify  a 
decompression  schedule  for  use  at  5EALAB  III.  Seventy-one 
divers  completed  ninety-seven  man-dives  and  tested  deoonpres- 
sion  schedules  based  an  two  different  fundamental  rates  of  ascent 
during  the  dive  series.  Seventy- four  man-excursion  dives  were 
conducted  during  the  series,  including  a  record-breaking  excur¬ 
sion  to  a  depth  of  1025  feet.  A  decompression  schedule  for  use 
from  a  depth  of  600  feet  was  developed  and  found  to  be  safe  for 
use  during  SEALAB  III. 

Eight  cases  of  decompression  illness  occurred  during  the  dive 
series.  Details  of  these  cases  are  covered  in  thi4  report. 


SUMMARY 


Problem 

1.  To  verify  a  decompression  schedule  for  use  at 
SEALAB  in. 

Method: 

1.  Twenty- three  dives  were  conducted  at  the  Navy 

Experimental  Diving  Unit.  Seventy- one  divers 
were  utilized  on  ninety- seven  man-dives  from 
base  depths  of  200  to  850  feet.  Excursions  to 
deeper  depths  were  made  on  thirteen  of  the  dives, 
including  a  record-breaking  excursion  c'ive  to  1025 
feet.  Decompression  schedules  based  on  two  diffe 
ent  fundamental  rates  of  ascent  were  tested  during 
this  sequence. 

Findings: 

1.  A  decompression  table  from  the  depth  of  600  feet 
was  developed  and  found  to  be  effective  and  safe 
for  use  during  SEALAB  III. 
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1.  INTRODUCTION 


r 


Background 


1. 1. 1  The  concept  of  a  pressurized  work  compartment  to  enable  divers 
to  work  for  extended  periods  of  time  underwater  is  not  new.  As  early  as 
1907,  in  a  report  of  studies  on  diving  to  the  Admiralty  submitted  by  J.  S. 
Haldane,  a  proposal  for  a  submersible  decompression  chamber  was  sub¬ 
mitted  by  the  renowned  British  physiologist.  Dr.  Leonard  Hill  (1,2).  This 
chamber  was  eventually  designed  and  manufactured  by  Sir  Robert  Davis  of 
Seibe  Gorman,  Ltd. ,  and  after  thirty  years  of  operation,  is  still  being 
used  by  the  British  Navy. 

1.  1.2  As  the  need  for  extended  underwater  work  periods  became  more 
evident,  a  project  with  the  code  name  GENESIS  was  conducted  to  determine 
the  effect  of  saturation  diving  on  man.  This  first  series  of  studies  began 
in  1957  at  the  Naval  Medical  Research  Laboratory  (NMRL)  in  New  London, 
Connecticut,  under  the  direction  of  CDR  George  F.  Bond,  MC,  USN;  CDR 
Walter  F.  Mazzone,  MSC,  USNR;  and  CDR  R.D.  Workman,  MC,  USN. 

1. 1.3  The  first  two  of  the  five  phases  of  Project  GENESIS  were  conducted 
on  animals  under  laboratory  conditions,  in  a  dry  pres  sure- chamber  environ¬ 
ment,  breathing  different  types  of  gases.  The  Phase  A  and  B  experiments 
were  performed  to  depths  of  200  feet  and  for  a  period  of  up  to  two  weeks  to 
demonstrate  the  feasibility  of  saturation  diving.  Larsen  and  Mazzone  (3) 
effectively  describe  "Saturation  Diving"  as  diving  operations  in  which  divers 
undergo  increased  pressure,  either  in  the  sea  or  in  a  pressure  chamber, 
and  remain  there  for  a  period  of  time  longer  than  twenty-four  hours.  This 
principle  allows  all  the  tissues  of  the  body  to  become  saturated  with  the 
inert  gas  or  gases  being  breathed.  As  Workman  so  clearly  illustrates  (4), 
with  the  use  of  saturation  diving,  divers  may  continue  to  work  productively 
on  the  job  without  additional  decompression  being  required  following  the 
first  twenty- four  hours  of  exposure  to  pressure.  With  the  completion  of 
Phase  B  of  Project  GENESIS,  interest  in  hyperbaric  research  began  to 
wane.  Soo*?,  however,  due  to  the  Navy's  interest  in  manned  space  flight, 
attention  was  called  to  the  need  for  research  on  helium- oxygen  environ¬ 
ments  for  space  craft.  As  a  result.  Project  GENESIS  became  a  formal 
Navy  program,  and  work  progressed  at  flank  speed(7) . 


1. 1.4  Phases  C,  D,  and  E  of  GENESIS  were  laboratory  pressure  tests 
with  human  subject,  and  culminated  in  an  experimental  saturation  dive  by 
three  men  to  a  depth  of  200  feet  for  twelve  days  in  a  dry  chamber  without 
suffering  ill  effects  (5).  This  successful  dive  completed  the  laboratory 
phase  of  the  US  Navy*s  Man-In- The -Sea  Program,  which  was  followed  by 
the  placing  of  human  divers  on  the  actual  sea  bottom;  the  SEALAB  I  and 
II  operations  of  August  1964  and  October  1965,  respectively.  The  calcu¬ 
lations  for  the  saturation  decompressions  on  the  SEALAB  experiments 
were  originally  conceived  and  developed  by  Workman  of  the  Experimental 
Diving  Unit  (EDU)  (5,  6). 

1. 1.5  On  9  February  1966,  the  Deep  Submergence  Systems  Project  — 
DSSP  —  (which  had  beer  in  existence  for  almost  two  years),  was  xe-aligned 
as  a  separate  Chief  of  Naval  Materiel  -designated  organization  (PM- 11), 
and  given  the  requirement  to  support  a  SEALAB  III  experiment  as  part  of 
the  Man-In-The-Sea  Program.  The  impetus  to  this  task  was,  in  part,  de¬ 
rived  from  the  overwhelming  success  of  SEALAB  II,  which  demonstrated 
that  divers  could  live  and  work  at  a  depth  of  205  feet  for  fourteen  to  thirty 
days  without  having  to  experience  decompression  more  than  once  (at  the 
conclusion  of  the  dive).  Plans  were  then  formulated  to  conduct  the  SEA¬ 
LAB  III  experiment,  in  which  divers  would  live  in  an  underwater  habitat 
for  extended  periods  of  time  at  an  approximate  depth  of  40G  feet,  and  per¬ 
haps  conduct  excursion  dives  to  depths  greater  than  their  base  depth.  Con¬ 
sequently,  DSSP  was  tasked  with  the  development  of  a  saturation- excursion 
dive  format  and  decompression  schedule  for  use  during  the  experiment.  As 
the  testing  and  training  program  progressed  at  EDU,  the  decision  was  made 
to  go  for  a  deeper  depth  —  600  feet,  which  was  the  approximate  depth  to 
which  the  SEALAB  III  habitat  was  lowered  in  February  of  1969* 


Objectives 


1.2. 1  To  provide  a  decompression  schedule  suitable  for  use  during  the 
SEALAB  III  experiment. 

1.2.2  To  conduct  biomedical,  diving  equipment,  and  human- performance 
studies  when  practical. 

1.2.3  To  provide  training  in  saturation- excursion  diving  techniques  for 
the  SEALAB  aquanauts. 

1.2.4  To  obtain  an  index  for  the  individual*  s  physiological  capability  as 
a  participant  in  the  SEALAB  III  experiment. 
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fundamental  rates  of  ascent  during  the  dive  series.  Seventy-four  man- 
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1.  3 


Scope 


1.3.  1  Twenty-three  saturation  dives  to  depths  of  200  to  850  feet  were 
conducted  at  the  US  Navy  Experimental  Diving  Unit  to  verify  a  decompres¬ 
sion  schedule  for  use  at  SEALAB  III.  Seventy- one  divers  completed  ninety- 
seven  man/dives  and  tested  decompression  schedules  based  on  two  differ¬ 
ent  fundamental  rates  of  ascent.  Seventy-four  man-excursion  dives  were 
conducted  during  the  series,  including  a  record-breaking  excursion  to  a 
depth  of  1025  feet. 
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2. 


PROCEDURES 


2.1  Experimental  Subjects 

2.1.1  Seventy-one  qualified  US  Navy,  foreign  navy,  and  government 
civilian  divers  in  good  physical  condition  participated  in  the  twenty-three 
saturation  dives,  including  twenty-six  divers  who  participated  in  more 
than  one  dive.  A  total  of  ninety-seven  diver  exposures  were  completed 
during  this  series.  Their  physical  characteristics  and  diving  qualifications 
are  listed  in  Appendix  C. 

2.1.2  Each  subject  received  a  complete  physical  examination  immediately 
before  and  after  his  dive,  including  audiograms  and  long-bone  X-rays. 

2.2  Dive  Procedures 

2.2.1  The  experimental  dives  described  in  this  report  were  conducted  under 
controlled  conditions  in  a  diving  chairber  with  a  wet-pot.  The  subjects 
normally  lived  in  the  dry  portion  of  the  chairber  conplex,  but  would  enter 
the  wet-pot  for  wet  experiments  and  excursions  to  depths  deeper  than  the 
base  saturation  depth.  Ttoenty-three  dives  to  saturation  depths  of  200  to 
850  feet  were  couple  ted. 

2.2.2  Four  subjects  participated  in  each  saturation  dive,  except  the 
last  five  dives,  where  five  subjects  per  dive  were  used. 

1 

2.3  Chairber  Atmosphere  Analysis  and  Control 

2.3.1  Oxygen  analysis  was  acconplished  using  the  Beckman  Model  F3 
Oxygen  Analyzer  with  ranges  0-5  percent,  0-15  percent,  and  0-25 
percent.  Teledyne  oxygen  elect-odes  were  also  placed  in  the  chairber  for 
control  of  the  oxygen  make-up  system  at  0.3  atmospheres  p02. 
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2.  3.2  The  oxygen  in  the  chamber  was  maintained  within  the  limits  shown 
in  Table  I.  Each  block  contains  the  mean  and  standard  deviation  describing 
the  appropriate  gas  level  for  the  indicated  portion  of  the  dive  sequence.  In 
general,  the  oxygen  partial  pressure  was  maintained  near  the  0.3-atmosphere 
level. 


2.3.3  Chamber  temperature  and  relative  humidity  were  determined  with 
thermistors  and  Luft  Duratherm  hygrometers.  The  air  conditioning  was  set 
to  maintain  a  comfortable  temperature  and  a  relative  humidity  of  between  50- 
80  percent# 

2. 3. 4  The  carbon- dioxide  level  remained  below  0.  5  percent  surface  equiv¬ 
alent. 

2.4  Gas  Supply 

2.4.  1  Helium  pressurization  and  oxygen  make-up  systems  were  installed 
in  the  chamber  and  igloo.  Banks  of  cylinders  containing  pre-mixed  helium- 
oxygen  mixtures  were  available  for  emergency-mask  breathing,  treatment 
procedures  or  swimming  with  one  of  three  types  of  underwater  breathing  ap¬ 
paratus.  The  gas  mixture  used  with  the  different  breathing  apparatus  was 
selected  in  such  a  manner  as  to  provide  a  bag  level  of  oxygen  between  0.  6 
and  1.4  ATM  during  the  swims /excursions. 

2.  5  Underwater  Breathing  Apparatus  Used  on  the  Dives 

2.5.  1  Three  different  types  of  breathing  apparatus  were  used  during  the 
dive  series:  the  Experimental  Diving  Unit  Bank- Pack  (which  essentially  con¬ 
sisted  of  a  MK  6  semi-closed  underwater  breathing  apparatus  and  a  Garrahan 
Block  (8)),  the  MK  8  Mod  0,  and  the  MK  9  semi-closed,  mixed-gas,  under¬ 
water  breathing  apparatus. 

2.  6  Watch  Sections  and  Duties 

2.6.  1  Each  twenty-four-hour  watch  section  consisted  of  a  Diving  Officer, 
Chief  of  the  Watch,  a  Diving  Medical  Officer,  and  a  minimum  of  six  additional 
personnel. 

2.6.  2  The  Chief  of  the  Watch  supervised  the  operational  aspects  of  the 
dive  sequence  assuring  proper  analysis  and  maintenance  of  the  chamber  en¬ 
vironment  and  attending  to  the  routine  needs  of  the  subjects.  The  Diving 
Officer  was  directly  responsible  for  the  safe  conduct  of  all  aspects  of  the 
dive,  and  the  Diving  Medical  Officer  was  immediately  available  to  handle 
any  hazards  or  potential  hazards  to  the  subjects. 
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2. 7  Records 

2.  7.  1  Diving  Log:  An  official  diving  log  containing  a  chronological 
record  of  the  dive  procedure  and  significant  events  incident  thereto  was 
maintained  throughout  the  dive, 

2,7,2  Chamber  Atmosphere  Data  Sheets:  In  addition  to  the  official 
diving  log,  hourly  readings  of  the  chamber  pressure,  temperature,  humid¬ 
ity,  oxygen,  and  carbon  dioxide  were  recorded  on  special  log  sheets  de¬ 
signed  for  that  purpose. 
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.'able  I  Oxygen  Partial  Pressure  (Atmospheres)  in  the  Chamber 
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3.  RESULTS 


3.  1  Saturation  Dives  with  Excursions 

3. 1.  1  The  twenty-three  saturation  dives  conducted  during  this  series  are 
listed  by  chronological  order  in  Table  II.  Thirteen  dives  included  excursions 
to  deeper  depths  from  the  base  saturation  depth.  The  excursions  were  con¬ 
ducted  from  a  variety  of  base  depths,  and  totaled  seventy- four  man- excursions 
from  the  saturation  depth.  On  three  dives,  excursions  were  conducted  from 
each  of  two  saturation  base  depths  reached  during  the  dive.  The  depth  of  the 
excursion,  the  number  of  team  excursions  (two  men  per  team),  and  time  at 
depth  are  listed  under  the  column  entitled  "Excursion s’ 1  in  Table  II.  The  criti¬ 
cal  time  periods  applicable  to  each  of  the  twenty- three  dives  are  summarized 
in  Appendix  A. 

3.  1.2  Experiments  were  conducted  during  dives,  using  a  variety  of  com¬ 
pression  rates  (Appendix  B).  During  the  first  four  dives,  the  rapid  rate  of 
descent  caused  cases  of  mild  compression  arthralgia,  and  may  have  been  a 
contributing  factor  to  the  cases  of  decompression  sickness  on  three  of  the 
four  dives.  Commencing  with  Dive  No.  5,  a  standard  compression  proce¬ 
dure  was  established  and,  with  minor  variations  (Appendix  B),  remained 
the  same  throughout  this  series  of  saturation  dives.  After  an  initial  descent 
was  made  to  fourteen  feet  on  air,  compression  to  the  final  depth  was  accom¬ 
plished,  using  pure  helium  at  an  average  descent  rate  of  40  feet  per  hour  (fph). 
TMs  generally  consisted  of  a  fifteen- minute  travel  period  and  a  forty- five -min¬ 
ute  "compression"  stop  each  hour. 

3.  1.  3  Most  of  the  dives  were  conducted  with  a  minimum  bottom  time  of 
twenty-four  hours.  Three  dives.  Numbers  1,  11,  and  18,  had  bottom  times 
of  less  than  twenty-four  hours  (if  the  compression  time  is  not  counted  as 
part  of  the  bottom  time). 

3.1.4  Three  saturation  dives.  Numbers  16,  17,  and  21,  involved  remain¬ 
ing  at  the  base  depth  for  a  minimum  of  twenty- four  hours,  conducting  at  least 
one  excursion  dive,,  and  then  "sliding"  from  the  base  depth  to  a  new,  deeper 
base  depth.  At  least  one  excursion  dive  w ?a  then  performed  from  the  deeper 
base  depth  prior  to  commencing  decompression.  It  was  during  dive  No.  21, 
the  third  saturation  dive  of  this  "sliding"  series,  that  a  record-breaking  dive 
was  made  by  an  excursion  from  the  base  depth  of  825  feet  to  1025  feet,  for  a 
bottom  time  of  twelve  minutes  and  thirty  seconds. 
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Dive  No 


Subjects 


Date 


Depth /Bottom  Time 


Excursions  to 
Depth /Time  (min) 


I  1* 

4 

Sep 

66 

200/23:34 

300/60,  300/60 

2 

4 

Nov 

66 

200/48 

300/60,  300/62, 
300/60,  300/51 

3 

4 

Nov 

66 

300/26 

450/60,  450/60 

4 

4 

Nov 

66 

450/27:30 

600/60,  600/43 

5 

4 

Jan 

67 

100/30:50 

None 

6 

4 

Feb 

67 

450/67:12 

600/60,  600/64 

7 

4 

Feb 

67 

450/55:28 

600/60,  600/60 

8 

4 

Mar 

67 

200/28:40 

None 

9 

4 

Mar 

67 

450/34:55 

None 

10 

4 

Esa 

200/28:52 

None 

11* 

4 

KSdl 

450/13:05 

!  None 

12 

4 

E79 

200/46:48 

300/60,  300/33 

13 

4 

BB1 

200/47:10 

300/60,  300/60 

14 

4 

Egl 

200/28:40 

None 

15 

4 

Sep 

67 

450/52:46 

600/60,  600/43 

16 

4 

Sep 

67 

a.  200/29:25 

b.  450/49:06 

300/58,  300/60 
600/60,  600/60 

;  17 

4 

Oct 

67 

a.  200/27:45 

b.  450/51 

300/60,  300/5C 
600/60,  600/60 

18* 

4  1 

Oct 

67 

450/21:35 

None 

P  19 

5 

Jan 

68 

600/154:20 

None 

20 

5 

Jan 

68 

600/60:48 

None 

21 

5 

Feb 

68 

a.  600/44 

b.  825/54:03 

825/19 

1025/12::30 

22 

5 

Mar 

68 

600/47:30 

750/60 

23 

5 

Apr 

68 

600/69:43 

None 

Table  II.  Chronological  listing  of  the  SEALAB  III 

saturation  dives  conducted  at  EDU,  with 
a  listing  of  excursion  dives. 

*  Bottom  times  less  than  twenty- four  hours. 
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3.  1.5  The  length  and  depth  of  each  excursion  dive  varied  according  to  the 
saturation  depth  and  the  purpose  of  the  excursion.  All  were  calculated  to  allow 
a  no- decompression  return  to  the  saturation  depth. 

3.  2  Decompression  Schedule  Development 

3.2. 1  During  the  early  portion  of  the  saturation- excursion  dive  series, 
(dives  Nos.  1-4),  the  length  of  time  between  completion  of  the  last  excursion 
and  commencement  of  decompression  from  the  base  depth  was  approximately 
five  hours  (Appendix  A).  This  time  period  was  gradually  extended  to  a  mini¬ 
mum  of  a  twenty- four- hold  at  the  base  depth.  The  last  group  of  dives  with 
excursions  (dives  16,  17,  21,  and  22)  used  this  format. 

3.2.2  Appendix  B  and  Table  II  provide  a  chronological  cross-reference 

of  the  decompression  developments  by  depth  and  date  with  regard  to  the  initial 
rate  of  ascent  from  the  base  depth,  other  rates  of  ascent  or  deviations  in  rate 
of  ascent  experienced,  and  any  decompression  stops  which  may  have  been  em¬ 
ployed  with  a  particular  decompression  schedule.  Figure  1  provides  a  graphic 
presentation  of  all  of  the  decompression  profiles. 

3.2.  3  The  incidence  of  decompression  sickness  was  eight  out  of  ninety- 
seven  man-dives,  as  summarized  in  Table  III.  Of  these  cases,  four  occurred 
during  decompression  schedules  based  on  a  5-fph  rate  of  ascen*  without  stops. 
No  cases  of  decompression  sickness  were  reported  on  eight  di  3  with  ascents 
from  450  feet  at  4  fph,  using  the  same  stops  as  the  SEALAB  Ux  schedule.  The 
other  four  cases  occurred  on  deeper  dives  with  the  basic  decompression  rate 
of  4  fph.  Complete  Accident  Reports  (NAVMED  6420/1)  are  contained  in  Ap¬ 
pendix  D. 
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tort 


Dive  No. 

Diver 

Decompression  Sickness 

Blackburn 

No  symptoms. 

Meeks 

No  symptoms. 

1 

Sund  strom 

No  symptoms 

Wyatt 

Pain  in  left  knee  at  depth  of  8  feet.  Dr. 

Bornman  and  LCDR  Bergman  accompanied 
Rx  of  Wyatt  in  chamber. 

Donaldson 

Pain  in  both  knees  at  50  feet.  Spread  to 
groin. 

Garrahan 

No  symptoms.  Accompanied  Rx  of  Donald- 

3 

son. 

Mullen 

Pain  in  left  knee  during  Donaldson's  treat¬ 
ment. 

Reedy 

No  symptoms.  Accompanied  Rx  of  Donald¬ 
son. 

Coffman 

No  symptoms.  Accompanied  Rx  of  Stubbs. 

Mandible 

No  symptoms.  Accompanied  Rx  of  Stubbs. 

4 

Raymond,  Dr. 

No  symptoms.  Accompanied  Rx  of  Stubbs. 

Stubbs 

Pain  in  right  knee;  reported  at  122  feet 
(occurred  at  150  feet). 

Bird 

No  symptoms.  Accompanied  Rx  of  Houle. 

Bornholdt 

No  symptoms.  Accompanied  Rx  of  Houle. 

Houle 

Pain  in  right  knee  at  77  feet  and  recompres¬ 

20 

sion  back  to  115  feet.  Recurrence  during 
treatment. 

Moore 

No  symptoms.  Accompanied  Rx  of  Houle. 

Reando 

No  symptoms.  Accompanied  Rx  of  Houle. 

B  unton 

No  symptoms. 

Clark 

Pain  in  left  knee  at  50  feet.  Surface  tender 

22 

Reedy  accompanied  Rx  of  Clark  in  chamber. 

Laffe  rty 

Pain  in  left  knee  after  surfacing. 

Schmitt 

No  symptoms. 

Tuckfield 

No  symptoms. 

Giese 

Pain  in  thigh  at  50  feet. 

Jensen 

No  symptoms.  Accompanied  Rx  of  Giese. 

23 

La  Fontaine 

No  symptoms.  Accompanied  Rx  of  Giese. 

Lukeman 

No  symptoms.  Accompanied  Rx  of  Giese. 

Sutton 

No  symptoms.  Accompanied  Rx  of  Giese. 

TABLE  III  Summary  of  decompression  experience  applicable 

to  saturation  dives  of  SEALAB  III. 
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4.  DISCUSSIONS  AND  CONCLUSIONS 

4.1  Decompression  Experience 

4.1.1  All  ninety-seven  man-saturation  dives  were  successfully  carpleted. 

In  this  sequence,  eight  cases  of  decompression  sickness  were  recorded.  All 
cases  of  decompression  illness  were  successfully  treated  by  re  compression 
and  the  use  of  a  high  percentage  of  oxygen  in  the  breathing  medium. 

4.1.2  Decompression  schedules  based  on  two  primary  rates  of  ascent  were 
tested  from  various  base  depths,  in  the  process  of  evolving  the  schedule  for  use 
at  SEALAB  III.  The  selected  schedule  was  more  conservative  than  that  used  on 
the  last  three  dives  of  the  series  to  600,  825,  and  600  feet.  The  SEALAB  III 
schedule  was  essentially  that  tested  on  eight  dives  to  450  feet,  where  no  case 
of  decompression  sickness  was  experienced. 

4.1.3  Nineteen  of  the  saturation  dives  utilized  a  dive  profile  comparable 
to  the  profile  which  was  finally  selected  for  use  with  the  SEALAB  III  experi¬ 
ment.  In  essence,  they  incorporated  the  slow  compression  rate,  the  basic 
four- f oot-per-hour  ascent  rate,  and  a  combination  of  decompression  stops 

of  two-  or  four-hour  duration.  The  incidence  of  decompression  sickness  in 
this  group  was  about  4.7  percent.  Dives  subsequent  to  this  original  series, 
but  using  similar  dive  profiles,  experienced  a  much  higher  incidence  of  de¬ 
compression  sickness  (9) .  The  reasons  for  this  difference  are  not  entirely 
clear.  However,  the  diver  population  utilized  on  the  SEALAB  III  experiment 
was  a  highly-motivated  and  carefully-selected  group  participating  in  a  per¬ 
sonally-rewarding,  classic  voluntary  program.  Concern  may  have  existed 
among  the  divers  that  decompression  sickness  would  affect  their  participation 
in  the  final  open-sea  experiments .  Casual  interviews  since  the  termination 
of  the  SEALAB  III  project  suggest  that  at  least  a  few  cases  of  persistent  joint 
pain  during  decompression  did  occur  and.  were  not  reported. 

4.2  SEALAB  III  Dive  Profile 

4.2.1  The  final  dive  profile  selected  for  use  in  the  SEALAB  III  experiment  is 
represented  graphically  in  Figure  2.  Upon  descent  to  14  feet  on  air,  descent  was 
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PRESSURIZE  TO  14  FEET  ON  AIR  IN  ONE  MINUTE: 

HOLD  FOR  TEN  MINUTES  SURFACE 


Profile  Selected  for  the  SEALAB  III  Experiment 


node  at  approximately  average  rate  of  40  fph  to  the  base  depth  of  600 
feet  using  pure  helium,-  with  45-minute  steps  every  40  feet.  Bottom  time 
was  to  be  approximately  fourteen  days,  and  maintaining  a  partied 
pressure  of  oxygen  at  0.30  atmospheres. 

The  dive  profile  consisted  of  a  compression  phase: 


Descent  to  14  feet  on  air 

Descent  to  bottom  on  pure  helium;  14  feet  to  60  feet 
in  fifteen  minutes,  stop  for  forty-five  minutes,  de¬ 
scend  40  feet  in  fifteen  minutes,  stop  for  forty-five 
minutes  until  on  the  bottom. 


Bottom  Time: 


Fourteen  days 


Decompression : 


Ascent  from  600  feet  to  57C  feet  csontinuous  at 
30  fph 

Ascent  thereafter  continuous  at  the  rate  of  4  fph, 
except  for  steps  of  four  hours  each  at  the  six 
stage  depths  of  450,  350,  250,  150.  100,  and 
r)0  feet 
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APPENDIX  A  Summary  of  critical  time  periods  applicable  to  saturation  dives 

Page  1  of  SEALAB  III  (at  EDU)  in  order  of  depth. 


APPENDIX  A  Summary  of  critical  time  periods  applicable  to  saturation  dives 

Page  3  of  SEALAB  III.  (at  EDU)  in  order  of  depth. 
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Description  of  the  Compression  and  Decompression  Profiles  used  on  the  SEALAB 
Saturation  Dives  at  EDU,  in  order  of  depth. 


COMPRESSION  DECOMPRESSION  RATE  DECOMPRES- 
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m  m  in  o  m  in  in  in  o  in  in  in  in  o  in 

CO(M*HrH  CO  (\]  »H  CO  CO  »—t 


OOOOO  OOOOO  OOOOO 

in  in  in  o  m  in  in  in  o  in  in  in  mom 

CON’HrH  CO  CO  COCO  HH 


o  .*  c 

+*  4)  O 

JS  o  *s 
£43  ® 

^  o 

O  0  h 

CO  ffl  Oi 


O  •*  d 
+»  O  o 

rj  U  *H 

adl  2 
^rr  in  ® 
M  « 
O  d  m 

CO  ®  CL, 


o  .*  d 
+>  O  o 

Jd  o  *s 
£  43  ® 

MO 
O  d  M 
CO  W  CL, 


O  •  *  d 
+*  o  o 
J3  w  *S 
£  43  ® 

MO 
O  d  M 
CO  ®  CL, 


O  •  r  d 

■**  o  o 

J3  “  -S 

o<^  « 

MO 
O  d  M 
CO  ®  CL, 


o  .*  d 
-Poo 

J3  «  *£ 

£  43  ® 

MO 
O  2  M 

m  A 


•S£| 

C  T)  M 

y  o  o 

°  g.? 

a  5«> 
r  S'” 

<  m 

^  o  o 

TJ 
(4 
O 

»  O  ■£ 

o  J  ® 

3  H.S 

If  * 


...  —Mi fsaSh^jB 


^Descent  will  be  continuous  unless  otherwise  noted.  Descent  rates  are  approximations  (i.  e. ,  +1  fph) 
*The  time  required  for  compression  to  14  feet  on  AIR  will  be  given  in  minutes  and  seconds  (0 :TD0), 
instead  of  feet  per  hour. 

APPENDIX  B  Description  of  the  Compression  and  Decompression  Profiles  used  on  the  SEALAI 

Page  4  Saturation  Dives  at  EDU,  in  order  of  depth. 


DIVE 

No, 


DIVER 


Blackburn 


Meeks 


Sund  strom 


Wyatt 


Donaldson 


RANK/ 

RATE 


A01 


BM1 


MMCS 


BMC 


AC  IE  j  HEIGHT  j  WEIGHT  j 
(YEARS)  |  (INCHES)!  (POUNDS)  I  CLASS  DIVER 


First 


First 


First 


First 


Blackburn 

A01 

27 

1  ..  . 

74 

Coffman 

TMl 

37 

73 

Raymond,  Dr. 

Lt. 

31 

72 

Stubbs  j 

|  SF2 

29 

70-1/2 

Coffman 

TMl 

37 

73 

Mandible 

GMG1 

32 

69 

Raymond,  Dr. 

Lt. 

31 

72 

Stubbs 

SF2 

29 

70-1/2 

First 


Garrahan 

W01 

30 

70 

160 

He02  DV 
Officer 

Mullen 

BMl 

27 

64 

160 

First 

Reedy 

HM1 

25 

67-1/2 

165 

Medical  DV 
Tech 

First 


First 


Medical  Officer 


First 


APPENDIX  C  Descriptive  physical  data  on  each  of  the  divers  who 
Page  1  participated  in  the  saturation  dives  of  SEALAB  III 

(1966-1968). 
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DIVE 

No. 

DIVER 

RANK/ 

RATE 

AGE 

‘  (V  EARS) 

■  HEIGHT 
(INCHES) 

;  WEIGHT 
;  (HOUNDS) 

C  LASS  DIVER 

Huss 

DCl 

i 

;  25 

69 

168 

First  1 

l 

Lazaro 

EN2 

39 

i 

69 

j  154 

1  ..  . 

First  S 

5 

Morey 

EMI 

27 

! 

;  72 

j 

j  194 

( 

First 

Mulally 

DCl 

33 

1 

72-1/2 

175 

First 

j 

i 

i 

!  •  •  | 

|  ?  ! 

1  ;  : 

Barth 

CWO 

1  36 

71 

1 

!  190 

He02  DV 
Officer 

Bla  ckburn 

AOl 

i 

27 

74 

i 

First 

6 

Me  splay 

SFC 

1 

29 

1  F^st 

Reedy 

HM1 

i 

25 

i 

67-1/2 

i 

165 

j  Medical  DV 
Tech 

1 

! 

j  j  J 

Huss 

DCl 

25 

69 

168 

First  j 

j 

Meeks 

BMl 

35 

" 

200 

,  ! 

First  j 

7 

Morey 

EMI 

27 

72 

203 

: 

First  | 

» 

Wells 

MNCS 

40 

68-1/2 

164 

! 

First  j 

i  1 

* 

Cannon 

Civilian 

31 

68-1/2 

170 

I 

-  i 

Jenkins 

Civilian 

31 

71-3/4 

183 

8 

Jones 

Lt. 

34 

73 

235 

Medical  DV 
Officer  \ 

Waller 

Civilian 

33 

68 

152 

1 

-  I 

i 

t 

APPENDIX  C  Descriptive  physical  data  on  each  of  the  divers  who 
Page  2  participated  in  the  saturation  dives  of  SEALAB  III 

(1966-1968). 
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DIVE 

No. 

DIVER 

RANK/ 

RATE 

AGE 

(YEARS) 

HEIGHT 

(INCHES) 

WEIGHT 

(POUNDS) 

CLASS  DIVER 

Cannon 

Civilian 

31 

68-1/2 

170 

- 

Jenkins 

Civilian 

31 

71-3/4 

183 

- 

9 

Pratt 

DC2 

24 

78 

282 

First 

Waller 

Civilian 

m 

68 

152 

- 

10 

Cooper 

Civilian 

30 

69 

180 

- 

Harrell 

Civilian 

29 

68 

130 

- 

Pruna 

Civilian 

26 

74 

190 

- 

Wyatt 

BMC 

38 

70 

186 

First 

11 

Cooper 

Civilian 

30 

69 

180 

- 

Harrell 

Civilian 

29 

68 

130 

- 

Kennedy 

STl 

35 

72 

180 

First 

Pruna 

Civilian 

26 

74 

190 

- 

12 

Bussey 

Lt. 

29 

72 

180 

HeOZ  DV 
Officer 

Eaton 

GMGl 

41 

68 

168 

First 

Mandible 

GMGl 

32 

69 

170 

First 

Moynan 

Lt. 

29 

72 

170 

Medical  Office 

APPENDIX  C  Descriptive  physical  data  on  each  of  the  divers  who 
Page  3  participated  in  the  saturation  dives  of  SEALAB  III 

(1966-1968). 


DIVE 

No. 


RANK/ 

AGE 

HEIGHT 

WEIGHT 

DIVER 

RATE 

(YEARS) 

(INCHES) 

(POUNDS) 

CLASS  DIVER 

Conda 

TMl 

34 

68-1/2 

170 

First 

Ramsey 

PH2 

33 

70-1/2 

150 

First 

Reaves 

PHI 

38 

71-1/2 

185 

First 

Rudin 

BMl 

34 

73 

150 

First 

Bunton 

Civilian 

33 

72 

Dowling 

Civilian 

40 

71 

Hendrey 

HM1 

32 

66 

Stevens 

Civilian 

37 

74 

First 


Bussey 

mm 

30 

72 

175 

He02  DV 
Officer 

Eaton 

GMG1 

41 

68 

165 

First 

Ramsey 

PH2 

33 

70-1/2 

148 

First 

Reaves 

PHI 

38 

71-1/2 

185 

First 

Buski 

SF1 

34 

72 

Me  Dole 

LCDR 

39 

70-1/2 

Myers 

MM1 

23 

68-1/2 

Vorosmarti 

LCDR 

31 

71 

First 


He02  DV 
Officer 


First 


Medical  Officer 


DIVE 

No. 

DIVER 

RANK/ 

RATE 

AGE 

(YEARS) 

HEIGHT 

(INCHES) 

1 

WEIGHT 

(POUNDS) 

CLASS  DIVER 

17 

Armstrong 

HM1 

25 

70 

150 

First 

Eggar 

Lt. 

41 

70 

175 

He02  DV 
Officer 

Melde  r 

— 

EQCM 

33 

68 

175 

First 

Schleigh  ' 

BUC 

32 

69 

162 

First 

18 

Dowling 

Civilian 

40 

71 

165 

Hallanger 

Civilian 

28 

73 

165 

- 

Osborn 

LCDR 

29 

70 

180 

HeC>2  DV 
Officer 

Robinson 

Civilian 

26 

72 

160 

- 

19 

Bradley 

Lt. 

31 

- 

- 

Medical  Officer 

Garrahan 

WOl 

30 

70 

160 

He02  DV 
Officer 

Morey 

EMI 

28 

72 

203 

First 

Shipp 

Lt. 

- 

- 

He02  DV 
Officer 

Wells 

MNCS 

41 

68-1/2 

164 

First 

20 

Bird 

EN1 

30 

71 

205 

First 

Bornholdt 

Lt. 

30 

1 

- 

He02  DV 
Officer 

Houle 

BMl 

- 

- 

First 

Moore 

MM2 

26 

74-1/2 

205 

First 

Reando 

MR1 

31 

71 

174 

First 

APPENDIX  C  Descriptive  physical  data  on  each  of  the  divers  who 
Page  5  participated  in  the  saturation  dives  of  SEALAB  III 

(1966-1968). 
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DIVE 

No. 


DIVER 

RANK/ 

RATE 

Conda 

TM1 

Kleckner 

HM! 

Lugo 

MMl 

Risk 

MM2 

Winters 

EN1 

Bunton 

Civilian 

Clark 

POl 

Lafferty 

Lt. 

Schmitt 

MMC 

Tuckfield 

ENCS 

Giess 

LCDR 

Jensen 

ENl 

La  Fontaine 

LCDR 

Lukeman 

LSCD 

Sutton 

Lt. 

AGE 

(YEARS) 

HEIGHT 

(INCHES) 

WEIGHT 

(POUNDS) 

34 

68-1/2 

170 

26 

72 

155 

26 

67 

170 

31 

69 

155 

First 


First 


First 


First 


First 


First 


HeOz  DV 
Officer 


First 


180  Canadian  Navy 


175  Canadian  Navy 


APPENDIX  D 


NAVMED  6420/1  REPORTS 

(Reports  of  Decompression  Sickness 
and  all  Diving  Accidents) 
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REPORT  OF  DECOMPRESSION  SICKNESS  ANO  AU  OIVING  ACCIOENTS  0iICIMl .  f0  *.t0>  MSIMi6lai.  c.  «""*  >TWl:  «••••«*» 

MVNCfr-SIC  (»C*.  1-SR) _ _ co>T  -  to  UP.  pmac  WIT.  IIHI  Qua  factory. 


... ...  ..  .iro.rut .......  0#  s>  Nm  tacpailllEMTAL  DIVING  UNIT 

WASHINGTON  NAVI  YARD.  WASHINGTON.  D.  C.  20390 _ 


lam  %r  p»ti|bT  fX«*»aa«  firstl  1 0{a . i ri Cat  10a  bumicr 

IxTATT.  Frank  HcClaln  PIG  (DV)  PSN _ 78? 


AGE  |WElGNTiHCIGHT|6UllD  (Check  oa«J| _ DIVING  QUALIFICATIONS  (Chech  one) _ _ 


itu  (otaiaj 


m 


Not  1966 


IPS.  |  l"S. 


**«YY  OBISl  MAST  l/C  S*L. 

X 


1/C  UOT  (00 


RECORD  OF  AIL  OIVES  MADE  DURING  THE  TWELVE  HOURS  PRECEDING  THE  ACCIDENT 

(Jf  more  then  three  dtves  a* re  mode,  record  additional  under  ‘REMARKS*  on  reverse .1 


FIRST  OIVE 


DEPTH  OF  OIVE 

Eaana 

TYPE 

3F  OIVE 

depth  of  OIVE 

•ET 

‘"X 

200  ft 

2k  bri 

VET 

X 

m 

300  faal 

THIRD  DIVF 


TYPE  OF  OIVE  |  OEPTM  OF  DIVE  BOTTOM  TIME 


TYPE  OF  EQUIPMENT 


TYPE  OF  EQUIPMENT 


DEEP 

a  per 

CLOSER 

SEA 

:  IRC  JIT 

CIHCUIT 

Ncutm 

SCURA 

SCUBA 

•m»  1  deep 
1st* 


TYPE  OF  PORK 


TYPE  OF  WORK 


fill 


TYPE  OF  EQUIPMENT 


OTMCI  I  OEEP  01  IP  OPtB  CIOS  10  SNAUOM  OTMER 

I  SI  A  SI*  CIRCUIT  ciSCUlT  MATER 

Nt  HUM  SCURA  SCURA  NASI 


TYPE  OF  WORK 


HI  10 

MODERATE 

HEAVY 

BRBE 

nilo 

MOOERATE 

MEAYT 

BOBE 

MILO 

MOOERATE 

X 

X 

BREATHING  MEDIUM 

AIR 

RCLIUN  *  0IT6ER  f  1 

96  h 

|  01YCEQ 

RTRER  (Specify) 

BREATHING  MEDIUM 


BREATHING  MEOIUM 


SOURCE  OF  BREATHING  MEOIUM 


ITHI 


oxYcia  oral*  (Specify)*  Ait  atiiUN  f  oircia  I  oiTCla  I  other  (Specify) 


SOURCE  OF  BREATHING  MEDIUM 


AIR  BAa ( 

Bl 

alLIUN-OITCEl 

CaSOLIBI 

RABIS 

coancssot 

J 

X 

DECOMPRESSION  SCHEDULE 


STAfOAtoUutrui  usucl  *1.  OICONPt.  TABIC  USCO  Jj*™04*0  SURPACI  USIBC  ME.  OICOaPR.  TABU  USID  |ST*BO*RO| SURFACE  USiac|a|.  OECOMFR.  TABU  USCO 


TIN!  LEFT  TIN! 


RATC  OF  ASClaTl  Tial 


SURFACE  REACUCO  I  TO  FIRST  STOP  REACHED 


m 


ME.  OICOMPR. 

TABLE  USED 

no  deco; 

p.p. 

EPRESSIOi 

Mia. 

SOURCE  OF  BREATHING  MEOIUM 


AIR  BABISI  atLIUN-OITCEa  I  CASOLIBE  I  OTNER 


DECOMPRESSION  SCHEOULE 


17W  1811c  FT/NIR 


If  surface  decompression  used,  ttaa  from 
tail  talir  stop  t«  1st  cheat  or  stoP. 


Ilf  surface  decompression  used,  time  from 
last  Mlir  stop  to  1st  chamker  stop. 


TIME  LIFT  Tfai 
*tt*CC  REACaEO 
Fo  BOTTOM 


If  surface  decompression  used,  time  from 
last  uater  stop  to  1st  chamker  stop. 


SIGNS  AND  SYMPTOMS  BEFORE  TREATMENT 


MUSCULAR  WEAKNESS 


NUMBNESS 


DIZZINESS 


VISUAL  DISTURBANCES 


paralysis 


UNCONSCIOUSNESS 


OYSPNEA  (CHOKES) 


NAUSEA  OR  VOMITING 


MUSCULAR  TWITCHING 


RESTLESSNESS 


CONVULSIONS 


ACOUSTIC  AURA 


PARESTHESIA 


REMARKS:  (other  ttfnt  and  tymhtout  before,  during  end  following  treatment I 


Bend  under  pressure  while  undergoing  decompression  from  saturation t excursion  dive* 
"Stiff 11  knee  from  known  trauma  at  06J*3  and  22  feet*  Definite  pain  at  0926  and  8  feet* 
Treatment  started  from  8  feet  gauge. 


TREATMENT  SCHEDULE 


feetREUEF 


RECURRENCE  TREATMENT  SCHEDULE 


time  reached  bottom 


LEFT  SURFACE  RELIEF 


0*1  C  Tim  Tl«  0|Mk 


time  RE  ACHE  0  BOTTOM. 


depth  of 

STOP 


FEET  LBS 


165  73.4 


140  |  62.3 


CHAMBER 

(Stops  flltod  4*  only  uhen  treatment  tub X*  3  Of  n 
used  or  when  other  treatment  tablet  ore  elteredi 


MINUTES  at  STOP 


BREATHING  medium 


TO  SURFACE 


REMARKS:  (Inelude  sequence  of  preceding  the  accident  and 

factarc  -  Ute  continent  ten  theet  if  needed! 

SEE  ATTACHED  SHEET 


DEPTH  OF 
STOP 


CHAMBER 

f Stops  filled  tn  only  *hen  treatment  table  S  or  m  it 
used  or  mihen  other  treatment  tables  a*e  altered/ 


FtEI  IBS  MINUTES  AT  STOP 


BREATHING  MEDIUM 


TO  SURFACE 


subieeuent  retail  of  IrtalRtnl,  **(•*/  ***  ****■<•! 


2  C  . 

R.  C.  BORNMANN,  CDR,  MC,  USN 
SENIOR  MEDICAL  OFFICER 


3lCa«tU*r  0»  NIOlCAl  OlMATNllT  •(  F»4  SI  ■  t  hi  I  »4 


Tlds  38  year  old  Diver  First  Class  vas  one  of  four  divers  participating 
in  the  first  developmental  dive  with  chamber  saturation  for  2k  hours  at 
200  feot  on  helium-oxygen  and  excursions  to  300  feet  in  the  vet  pot. 
Decompression  from  200  feet  vas  at  the  rate  of  2  feet  every  25>  minutes 
with  a  planned  total  of  lil  hours.  On  the  evening  of  the  second  day  of 
decompression,  vith  the  chamber  at  approximately  60  feet,  WYATT  bumped 
his  right  knee  climbing  into  a  hammock.  Awakened  at  0630  the  next 
morning  ( 2k  feet)  he  reported  that  the  knee  was  "stiff".  Two  hours  and 
U3  minutes  later,  when  the  chamber  vas  S  feet,  the  knee  was  definitely 
aching.  The  other  three  divers  were  without  symptoms  and  were  transfer¬ 
red  to  the  Igloo  where  the  original  schedule  was  followed  vdthout  incident 
to  the  surface.  VJYATT  was  kept  in  the  chamber.  The  atmosphere  was  flushed 
with  air  and  he  began  to  breathe  oxygen.  lie  was  taken  to  60  feet.  Relief 
wan  complete  an  the  clmmhnr  wont  pant  JiO  foot.  Pressure  schedule  followed 
profile  of  short  Oxygon  Treatment  Schedule  x>  surface,  which  was  reached 
at  1211  on  Wednesday  7  September,  one  hour  and  seven  minutes  later  than 
the  other  three  divers. 


C0MENT:  Appearance  of  bends  at  this  site  is  felt  to  oe  directly  related 
to  the  trauma  mentioned  and  to  the  abnormal  tissue  condition  which  was 
produced.  Diver1 s  age  is  also  noted,  although  this  is  not  felt  to  be 
unusually  significant.  No  change  in  decompression  schedule  for  these 
saturation  dives  is  contemplated  as  the  result  of  this  accident.  Incident 
was  valuable  exercise  in  treating  bends  during  saturation  decompression, 
but  was  also  quite  simple  as  a  result  of  the  fact  that  pain  occurred  so 
close  to  the  surface.  Other  three  divers  were  able  to  complete  last  75 
minutes  in  Igloo.  This  would  not  have  been  possible,  due  to  lack  of 
complete  life  support  and  comfort  facilities  there,  if  decompression 
were  to  extend  much  longer. 


R.  C.  B0RNHANN 
Commander,  Medical  Corps 
U.  S.-  Navy 


& 


0 
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REPORT  OF  DECOMPRESSION  SICKNESS  AND  ALL  DIVING  ACCIDENTS  reports  symbol:  med-6M0-i 

HtkNlD  64?0/  I  (RIV.  3-6/)  ORIGINAL  -  BUMf  D,  WASHINGTON.  0.  C. 

«;  N.OIOS.  "*  I  .1.  ll.SO  COAT  -  NAVY  fXP.  DIVING  unit,  WASHINGTON  NAVY  YARD.  WASHINGTON.  0.  C. 

_ _J _ : _  copy  -  naval  sue.  mfi>.  cimifr.  naval  sun.  hast  m-#  i onnv..  groton.  conn. 

N»«l  AM'  APHHI  Ill  HI  I'OHI  INi'.  MAI  ION  '  ;,*|f 

Kavy  Experimental  Diving  Unit,  Bldg.  214,  WNY,  Washington,  D.C.  19  NOV  1966 

NAW|  PI  PA1IIM  {.Sam**,  /ir.l|  "  "  GRADE/RATE  1 01  NT  I F I  CAT  ION  NO.  IYP£  OF  DIVING  ACCIDENT 

MULLEN  Oames  E.  BMf 1)  494  95  62  I  Dooe  TV>PPT«mwao a 4  An  Olnlri 


.C.  19  NOV  1966 

I  IYP£  OF  DIVING  ACCIDENT 


BM(1)  494  95  62 


Poss.  Decompression  Slckne 


RECORD  OF  ALL  DIVES  MADE  DURING  THE  TWELVE  HOURS  PRECEDING  THE  ACCIDENT 
(If  more  than  three  dives  mere  made,  record  additional  under  " REMARKS *  on  reverse.) 


FIRST  DIVE 


DEPTH  OF  DIVE 

BOTTOM  TIME 

300  i"! 

1551 

TYPE  or  lOUIPMLNT 


m  i  p 

ori  n 

M  A 

i  iri hit 

MILIUM 

SCUBA 

SECOND  DIVE 


TYPE  OF  DIVE  |  DEPTH  OF  DIVE  BOTTOM  TIME 


feet 


TYPC  OF  EQUIPMENT 


TYPE  OF  WORK 


BREATHING  MEDIUM 


OTHER  (Specify) 

3%  02 


SOURCE  OF  BREATHING  MEDIUM 


DECOMPRESSION  SCHEDULE 


SURFACE  USING 


14  NOV 


If  surface  decompression  used,  time  from 
last  water  stop  to  1st  chamber  stop 


MINUTES  |  BREATHING  I  MINUTES  BREATHING 
AT  STOP  I  MEDIUM  I  AT  STOP  I  MEDIUM 


pirp 

01*1  N 

Cl  c»*.l  11 

MIALIOW 

M  A 

circuit 

r.  iri  hit 

WAUR 

HELIUM 

SCUBA 

5CUHA 

MASK 

TYPE  OF  WORK 


BREATHING  MEDIUM 


AIR  (HELIUM  %  OXYGEN  %  [OXYGEN  POTHER  (Specify) 


SOURCE  OF  BREATHING  MEDIUM 


DECOMPRESSION  SCHEDULE 


standard  surface  using]  he.  decompr.  table  used 

AIR  I  OXYGEN 


If  surface  decompression  used,  time  from 
last  water  stop  to  1st  chamber  stop. 


THMiTll.',rl»TTT*r7T«l 


BREATHING 

MEDIUM 


THIRD  DIVE 


TYPE  OF  DIVE  DEPTH  OF  DIVE  |  BOTTOM  TIME 


tret 


TYPE  OF  I  QUIPMLNT 


mip  our  «riN  ciomii 

SF  A  SI  A  CIRCUIT  (IHl’jir 

HELIUM  SCUBA  SCURA 


TYPE  OF  WORK 


BREATHING  MEDIUM 

aTr  I  HELIUM  %  OXYGEN  %  j OXYGEN  (  OTHER  (Specify) 


SOURCE  OPr£REATHING  MEDIUM 


DECOMPRESSION  SCHEDULE 


STAIOAROj  surface  USING  HE.  DECOMPR.  TABLE  USED 


RATE 
TO  FI 

OF  ASCENT 
IRST  STOP 

FT/M IN 

If  surface  decompression  used,  time  from 
last  water  stop  to  1st  chamber  stop. 


MINUTES  BREATHING  MINUTES  6REATHING 

AT  STOP  MEDIUM  AT  STOP  MEDIUM 


SIGNS  AND  SYHPTONS  BEFORE  TREATMENT 


ANATOMICAL  LOCATION 


INTENSITY 

(MILO.  MO&.  .  SEVERE! 


LOCALIZED  PAIN 


RASH 


MUSCULAR  WEAKNESS 


NUMBNESS 


I ZZ I  NESS 


VISUAL  DISTURBANCE 


PARALYSIS 


UNCONSCIOUSNESS 


DYSPNEA  (CHOKES) 


NAUSEA  OR  VOMITING 


MUSCULAR  TWITCHING 


Rf  sm  i 


CONVUl  SIGNS 


ACOUSTIC  AURA 


PARESTHESIA 


REMARKS:  (ather  signs  and  symptoms  before,  during  and  following  treatment) 


mmmmmmm  m  ■  .  m 


mrnzmmm 


SEE  ADDENDUM 


TREATMENT  SCHEOULE 


RECURRENCE  TREATMENT  SCHEDULE 


LEFT  SURFACE 


OATC  TIME 

SEE 


TIME  ON  BOTTOM 


TIME  REACHED  BOTTOM 


LEFT  SURFACE 


TIME  ON  BOTTOM 


RELIEF 


DfPTM 


TIME  REACHED  BOTTOM 


REACHED  SURFACE  |  TREATMENT  TABLE  USED 


DEPTH  OF 
STOP 


CHAMBER 

(Stop*  filled  in  only  alien  treatment  table  3  or  4  is 
used  or  when  other  treatment  table *  are  altered ) 


BREATHING  MEDIUM 


DEPTH  OF 
STOP 


FEET 

LBS 

165 

73.4 

140 

62.3 

120 

53.4 

100 

44.5 

80 

35.6 

60 

26.7 

50 

22.3 

40 

17.8 

30 

13.4 

20 

8.9 

_  ’0  J 

■H 

MINUTES  AT  STOP 


BREATHING  MEDIUM 


TO  SURFACE 


REMARKS  t  (Include  sequence  of  eoente  preceding  the  accident  and 
/actors  -  Use  continuation  sheet  if  needed) 

•  i  • 

SEE  ADDENDUM 


TO  SURFACE 


subsequent  result  of  treatment ,  noting  any  unusual  conlributin 


SIGN AT USE  OF  MEDICAL  DEPARTMENT  REPRESENTATIVE 


MULLEN  was  one  of  4  divers  making  a  saturation  dive  to  300  feet  with 
an  excursion  dive  to  450  feet  for  one  hour.  The  dive  began  at  14  NOV  66. 
Decompression  was  carried  out  In  2  foot  steps,  spending  25  minutes  at  each 
stop.  The  chamber  atmosphere  at  300  feet  consisted  of  3%  Oxygen,  11.1% 
Nitrogen,  and  85.9%  Helium.  During  decompression  the  oxygen  level  was 
maintained  at  0.3  atmospheres. 

One  of  the  other  divers  experienced  a  pain  only  bend  at  the  50  foot 
level  and  MULLEN  accompanied  the  recompresslon  treatment  back  to  108* . 
Decompression  from  this  level  was  at  20  MPF.  At  90  feet,  MULLEN  reported 
a  tense  sensation  In  the  left  knee  and  was  treated  with  two  30  minute  periods 
of  breathing  60-40  helium-oxygen  mixture  by  mask  while  continuing  decompression. 
Subjectively,  he  reported  slight  improvement  following  these  periods. 
Decompression  was  continued  to  the  surface  without  any  change  in  his  symptoms. 

IMPRESSION:  Possible  mild  decompression  slcknoss. 
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toiatiricATioi  luNico 


C^OatJ  STWROl.  NtMi}H 


■wei 


*EI  SKTl-E  !G«T|3  J  t  LC  lC»tct  on,  I 


36  130  72 

IIS.  II  s.  US' 


^cd.|*cavt  o:tsc|  *»st 


253  37  30 


DIVING  QUALIFICATIONS  (Cheek  one} 
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RECORD  OF  ALL  DIVES  MADE  DURING  THE  TWELVE  HOURS  PRECEDING  THE  ACCIDENT 

(If  mart  than  three  dtvet  uere  made,  record  additional  under  ’RF.HANKS*  on  reverse.) 


SECOND  OIVE 


THIRD  01 VF 


FIRST  Pitt 


TYPE  OF  'OIVE ToEPTH  OF  OIVE  BOTTOM  TIME  I  TYPE  OF  01 VE  I  DEPTH  OF  DIVE  |  BOTTOM  TIME  |  TYPE  OF  OIVE  |  DEPTH  OF  OIVE  |  BOTTOM  TIME 


"x  po*/™;  20‘^llT’  " 


TYPE  OF  EQUIPMENT 


TYPE  OF  EQUIPMENT 


•PCI  CIOSCO  SHAiLON 

CIRCUIT  CIRCUIT  WATER 

SCUkR  SCURA  MASK 


TYPE  OF  WORK 


otcr 

OPCR 

ClOSCG 

St  A 

CIRCUS 

CIRCUIT 

NCI  1  UN 

SCUCA 

SCUIA 

feet 


TYPE  OF  EQUIPMENT 


OPC« 

CLOSED 

SHAUOW 

OTHER 

CIRCUIT 

CIRCUIT 

WATER 

SCURA 

SCURA 

NASI 

TYPE  OF  WORK 


TYPE  OF  WORK 


Ml  Ld 

NOOCRATC 

HEAVY 

RORC 

mild 

MODERATE 

HEAVY  I 

NONE 

MILD 

NOOCRATC 

X 

_ 1 

_ 1 

BREATHING  medium 


HELIUM  I  OXYGEN  1 1  OXYGEN  I  OTHER  (Specify! I  AIR  I  HEHUN  *  OXYGEN  *  I  OXYGE*  I  OTHER  (Specify} 


OCAll ZED  PAIN 


RASH 


MUSCULAR  WEAKNESS 


NUMBNESS 


DIZZINESS 


VISUAL  DISTURBANCES 


paralysis 


UNCONSCIOUSNESS 


DYSPNEA  (CHOKES) 


NAUSEA  OR  VOMITING 


MUSCULAR  TWITCHING 


RESTLESSNESS 


CONVULSIONS 


ACOUSTIC  AURA 


PARESTHESIA 


REMARKS:  (other  atgn 


mmmmmmmwmmmmmm 


a ther  <1  gnt  and  aybtout  before,  during  and  following  trtotment) 

SEE  ADDEIEUM 


TREATMENT  SCHEDUl 


LEFT  SURFACE 


TIME  O'*  BOTTOM 


depth  OF 


RECURRENCE  TREATMENT  SCHEDULE 


CHAMBER 

(Slot I  ft  11*4  in  on  l>  \Aen  (rcalttM  l«U(  )  O'  «  t] 
und  or  vhen  other  t-eotaent  IdMm  8'f  altered) 


MRlAT/ONli  ML  1)1  UM 


TO  SURFACE 


REMARKS:  fine 


LEFT  SURFACE 


time  REACHED  BOTTOM 


time  ON  bottom  I  REACHED  SURFACE  |  TPEATmEn  Table  USED 


D»TC  Ti*£ 


DEPTH  OF 
STOP 


Fit  I 


IAS 


HO 


120  j  53H 


100 


80  35.6 


CHAMBER 

(Stops  filled  In  only  \,hen  treatment  tat l<  Jor  hi 
used  or  kAen  other  treataent  taHes  a*t  altered/ 


MINUTES  AT  STOP 


BREATH  I  Nvi  MEDIUM 


50 

22 .3 

40 

17. B 

30 

13.4 

20 


10 


TO  SURFACE 


ludt  mquence  of  «vrnC<  preceding  the  accident  and  subieauent  remit  of  treatment,  noting  any  unutuel  contributing 
ore  -  Ute  continuation  theet  if  ntcrftrfj 
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DOh’ALDSOIJ  was  ono  of  four  divers  making  a  saturation  dive  to  300* 
with  an  excursion  dive  to  450*  for  1  hour.  The  dive  began  on  14  Hovcmbcr 
1966.  Decompression  was  carried  out  in  2  foot  steps,  soonding  25  ninutec 
at  onch  stop.  The  chaml>cr  atnoapho.ro  at  300*  consisted  of  3.(X>  oxygon, 
11.  If*  nitrogen.,  and  05.#'  helium.  During  the  decompression  the  oxygen 
level  was  maintained  at  0.3  atmosphere,  the  pressure  !>eing  maintained,  as 
needed,  with  10Qk>  helium.  CO2  v/as  not  allowed  to  exceed  .05^.  The  gas 
mixture  for  the  450*  excursion  was  C/j  oxygcn/92/j  helium. 

The  pre-dive  physical  examination  was  unrenarlcablc.  DOnALDSC:.'  had 
been  treated  for  loft  Icnee  pain  during  a  dive  to  400  foot  for  1  hour  on 
6  October,  and  for  right  knee  pain  during  a  dive  to  450  feet  for  l/2  hour 
on  11  October.  On  25  October  he  made  a  100  foot  saturation  dive,  with  a 
200*  excursion,  without  incident. 

At  52:02s  :30  fron  the  start  of  decompression,  at  501,  DOIIALDSOIJ 
reported  moderate  pain  behind  the  patellae  of  both  knees.  The  pain 
had  begun  minimally  at  54*,  and  had  increased  in  intensity  after  the 
progression  to  52*  and  to  50*.  Physical  examination  by  I’.HEDY,  iu'l(DV), 
a  member  of  the  4-man  team,  under  the  direction  of  the  nodical  officer, 
was  unremarkable.  Decompression  v:ac  begun,  with  the  patient  breathing 
2C£j  C2,  C(£J  lie  by  mask.  At  60*  the  pain  was  slightly  decreased.  At 
70f  the  retro-patellar  pain  was  nearly  gone,  but  he  began  having  pain 
in  the  right  calf  and  right  popliteal  fossa.  The  patellar  pain 
disappeared  at  GO1,  but  the  right  calf  pain  increased  in  intensity 
and  extended  down  the  leg.  Dc-cxamination  at  GO1,  again  under  the 
direct  supervision  of  the  attending  M.D.,  revealed  slight  weakness  of 
the  right  log.  The  pain  was  increased  by  neck  flexion.  Sensation  was 
intact,  deep  tendon  reflexes  equal  bilaterally,  plantar  responses  normal, 
and  the  femoral  ar.d  pedal  pulses  wore  intact  and  equal  .bilaterally.  Tho 
pain  increased  transitorily  as  tho  roc or  pros si on  was  continued  to  901, 
with  tho  addition  of  some  pain  in  the  right  groin. 

The  transition  to  100 1  was  not.  accompanied  by  additional  pain.  At 
tliis  depth  the  pain  became  intermittent,  primarily  involving  the  right 
calf,  popliteal  fossa,  and  groin  areas.  Do-examination  v/as  normal  except 
for  minimal  weakness  of  the  right  log.  (The  apparent  weakness  may  have 
boon  duo  to  pain) .  lie  spent  two  30  minute  periods  breathing  GG£j/ 2D%  II0O2 
by  mask,  with  10  minute  intervals  breathing  chamber  atmosphere.  At  tho 
ond  of  tb.is  time  tho  pain  v/as  present  in  tho  right  knee  and  occasionally 
in  tho  loft  knee.  Tho  physical  examination  was  normal,  and  ho  had  only 
minimal  subjective  knee  weakness  after  doing  5  (loop  knee  bonds.  Ho  then 
spent  two  30  minute  periods  breathing  6Cv.>  Wc/ AQ%  On  by  mas!:,  with  10 
minute  intervale  breathing  chamber  atmosphere.  Very  slight  pain  and 
stiffness  wore  procont  in  the  right  knee  at  the  end  of  this  time,  and 
occasional  slight  pain  in  the  l«-ft  kneo. 
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It  was  decided  to  proceed  to  1101  to  achieve  noro  nearly  complete 
relief.  The  pain  increased  in  intensity  as  the  pressure  was  increased, 
however,  with  pain  returning  in  the  right  groin.  The  rccompresslon  v/as 
stopped  at  1061  because  of  the  pain.  Physical  exanination  revealed  no 
neurological  deficit.  After  30  minutes  breathing  chamber  atmosphere, 
ho  was  put  on  CTf/>  helium,  40£J  oxygen  by  nasi:  for  two  30  minute  periods, 
with  an  interval  period  of  30  minutes  off  the  mas!:.  There  was  no  pain 
at  the  end  of  this  tine.  The  pressure  was  increased  to  100*  as  a  pain- 
provocative  test.  Since  the  increased  pressure  did  not  result  in  pain 
this  time,  the  decompression  was  restarted  from  100* ,  spending  40 
minutos  at  each  2f  stop. 

At  3C*  DOIJALDSOiJ  reported  very  slight  pain  in  the  right  knee  and 
occasional  twitching  of  the  left  hip.  The  symptoms  disappeared  during 
the  course  of  two  30  minute  periods  breathing  50£j  helium,  5C oxygen. 
Subsequently  mild  vague  right  !:r.oe  pain  recurred  with  each  depth  change, 
and  disappeared  during  the  40  minute  stop.  At  each  stop  he  spent  20 
minutes  breathing  chamber  atmosphere  and  20  minutes  breathing  50/30  He02 
by  mask  and  was  not  rc compressed.  (Seo  2nd  treatment  schedule) • 

From  30f  to  121  h.o  experienced  no  pain.  At  the  end  of  tlie  121  stop 

ho  reported  pain  in  the  left  log  below  the  knee.  .His  three  team  mates 

were  locked  into  the  igloo  portion  of  the  chamber  complex  to  finish  their 
decompression  on  the  original  schedule  of  25  minutcs/2  foot  stop,  A 
fresh  tender  was  locked  in  to  join  DOUAIDSOM  who  then  was  put  on  lOtfj  O2 

and  roconpressod  to  301.  Tl'.o  chamber  atmosphere  was  switched  to  air. 

The  rocomprossion  was  slow  because  the  ooin  shifted  to  the  right  knee 
and  groin,  and  increased  with  the  increased  pressure.  (Goo  3rd  treatment 
schedule).  One  of  tlio  medical  officers  locked  in  at  30*,  and  a  thorough 
physical  examination  was  unremarkable.  Thirty  minutes  after  the  pain  was 
gone  completely  the  decompression  was  continued  as  per  the  3rd  treatment 
schedule,  and  the  surface  was  reached  without  further  incident. 

Thoro  wore  no  post-dive  soquollnc.  Physical  examination,  routine 
laboratory  values,  and  nultiplo  x-rays  of  both  knees  woro  all  normal, 

DQHALDSOn* s  repeated  susceptibility  to  decompression  sickness  in 
the  same  anatomical  location  during  deep  dives  has  led  to*his 
disqualification  from  the  Man-in-thc-Sca  program.  Tills  does  not 
necessarily  moan,  however,  that  he  can  not  participate  ir.  standard 
Havy  diving.  The  decompression  schedules  continue  to  undergo  evaluation 
at  the  Experimental  Diving  Unit. 
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STU3BS,  Joo  Pete  SFM2  (DV)  965  52  77 _ 


WEIGHTIhE  I GHT 1 9U 1  LO  (Check  p«J|  DIVING  QUALIFICATIONS  (Chech  one l 


■EPMTS  SYMBOL:  IKMIN'I 


14  DEC  1966 


SEED  Enn 


MCUrCMT  OlCStl  HIST  I  1/C  SAL. 


2/C  I  UOT  I  (00  |  OHS  I  STU  I  (OTN(I) 


RECORD  OF  ALL  DIVES  MADE  DURING  THE  TWELVE  HOURS  PRECEDING  THE  ACCIDENT 

(If  more  tAan  three  dives  vere  made,  record  additional  under  mOEHARKSm  on  reverse.! 


SECOND  DIVE 


THIRD  DIVF 


FIRST  DIVE 


TYPE  OF  01 VE  loEPTH  OF  OIVE  BOTTOM  TIME  |  TyP£  QF  CIVE  1  OEPTH  OF  DIVE  |  BOTTOM  TIME  Q  TYPE  OF  OlVE  |  OEPTH  OF  OlVE  |  BOTTOM  TIME 


31i:15 -tf  °" 


TYPE  OF  EQUIPMENT 


toe  t 


TYPE  of  EQUIPMENT 


(ect 


TYPE  OF  EQUIPMENT 


SHALLON  OTHER  I  OEEP  DEEP  OP(a  CIOSCO  SMALLOM  OTatt  H  0((P  Ot(P  OP(a  ClOSEO  SNR 1 1 OH  OTHER 

V«T(R  I  SER  SER  CIRCUIT  CIRCUIT  HRTEt  HSIA  S(R  CIRCUIT  CIRCUIT  HRTEt 

NRSfl  I  HELIUM  SCUIR  SCURR  NrSI  HELIUM  SCURR  SCURR  HRS* 


SOURCE  OF  BREATHING  MEDIUM 


RIR  HE  LI uk  t  OIYCER  I  OXYCEa  OTHER  fJ##e</y/l  RIR  HELIUM  I  OiYCER  •  OlYCEa  OTHER  (SPectfyl 


SOURCE  OF  BREATHING  MEDIUM 


SOURCE  OF  BREATHING  MEOIUM 


HELIVM-OlYCri  I 

CASOLINE 

RANIS 

COMPRESSOR 

DECOMPRESSION  SCHEDULE 


RIR  OIYCER  I 

see  adde:©#. 


STanORRO 

surface  USIRC 

RIR 

oitgen 

RIRRRRIS  HfuuH-OlYCta  CRSOliaE  I  OTHER 
IRHIS  COHPRISSOR 


DECOMPRESSION  SCMEOULE 


STAaORRO 

surface  using 

AIR 

OIYCER 

TINE  I  TIME  LIFT  TINE  RrTEOFRSCERT  TIME  8  TIME  l£FT  T f ME  BATE  OF  RSCEaT  TINE 

RERCMEO  I  SURFACE  RERCHIO  TO  FIRST  STOP  REACHED  R  SURFRCE  RfRCMEO  TO  FIRST  STOP  RCRCHEO 

SUtFRCE  I  BOTTOM  SUtFRCE  I  IOTTON  SURFRCE 


//  surface  decompression  used,  H*«  froo 
IhiI  utir  MO#  to  III  chemder  stop. 


CHAMBER 


MINUTES  IOREATNIRC 
AT  STOP  I  MEOIUM 


Ilf  tmrfmce  decompression  used,  ttaa  from 
lest  voter  stop  to  1st  chooser  stop. 


CHAMBER 


IRE ATM  IRC 
ML  01  UN 


iEBEjasna 


MINUTES  rriathirs 
AT  STOP  MEOILM 


If  surface  decompression  used,  tta#  from 

last  MUr  scop  to  1st  Chester  stop.  Nil. 


WATER  |  CHAMBER 


MINUTES  RRCATHIIC  MINUTES  j  IRC  ATM  I BG 
AT  STOP  I  MEOIUM  |  AT  STOP  !  MEOIUM 


SIGNS  AMO  SYMPTOMS  BEFORE  TREATMENT 


REMARKS:  atgna  4  ayatptaua  Pdf are.,  during  and  foliating  treatment!  ' t  '  •  \ 

^  .  \  * 


ft 


I. 

| 

t 


TREATMENT  SCHEDULE 


RECURRENCE  TREATMENT  SCHEDULE 


LEFT  SURFACE 


RELIEF 


TIME  reached  bottom 


LEFT  SURFACE 


RELIEF 


TIME  reached  BOTTOM 


EE  ADDENDUM 


r  t  hi 


oip»» 


TIME  OH  BOTTOM 


REACHED  SURFACE 


TREATMENT  TABLE  USED 


TIME  ON  BOTTOM 


REACHED  SURFACE 


treatmen  table  used 


OATC 


Tl« 


ti« 


depth  of 

STOP 

r”  CHAMBER 

(StoP *  filled  In  only  ubrn  treatment  table  3  or  a  is 
used  or  wA«n  other  treatment  tables  are  altered) 

depth  of 

STOP 

~  CHAMBER 

(Stops  filled  in  only  t*A*n  treatment  fall*  S  or  u  is 
used  or  vhen  other  treatment  tables  •'*  «ll»f».U 

feet' 

LBS 

minutes  at  stop 

hreathing  medium 

FEE! 

IBS 

MINUTES  AT  STOP 

BREATHING  MEDIUM 

165 

73.4 

165 

73.4 

140 

62.3 

140 

62.3 

120 

53.4 

120 

53.4 

44,5 

100 

* 

35.6 

35.6 

- "T - 

60 

26.7 

1  60 

26.  7 

50 

22.3 

<0 

ESQ 

|  40 

17.8 

30 

13.4 

.  1  .  '  ■ 

o 

t+\ 

13.4 

20 

8.9 

20 

peh 

V 

10 

ID 

10 

Q 

TO  SURFACE 

— _ 1 

1 _ 

|  TO  SURFACE 

REMARKS:  ( Include  *ti aj  cvrnti  preceding  the  accident  and  subseouent  result  of  trul«Ml,  noting  «iny  fwlntihui* 

•faatera  -  Use  cent  idmI  ton  thttt  \f  nttdtd } 
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not  reproducible 
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STURIS  was  ono  of  4  divers  nuking  a  simulated  saturation  divo  to  450* , 
with  an  excursion  to  600*  for  1  hour.  Tho  divo  v/ac  carried  out  in  a  wet- 
dry  chamber  complex  at  the  Experimental  Diving  Unit.  The  chamber  atmosphere 
was  maintained  at  0*3  ATA  of  oxygon.  Pressurization  was  accomplished  and 
maintained  with  lOCft  helium.  Tho  planned  decompression  schedulo  consisted 
of  a  25  minute  stop  at  each  2  foot  decrement. 

At  124* ,  after  C7i35ii00  of  decompression,  GTURDS  reported  moderate 
right  knoo  pain#  Tlie  pain  had  been  present  since  about  1501,  and  had  not 
increased  as  tho  depth  was  decreased.  Physical  examination  by  Dr.  Raymond 
(one  of  tho  four  divers)  was  normal.  Ho  was  treated  with  GC holiun/20^ 
oxygon  by  mask  for  20  minutes,  and  then  with  32'J  IIcOp  two  30  minute 
periods#  Intervening  woro  10  minute  periods  breathing  chamber  atmosphere.  ' 
Tho  pain  was  not  relieved  completely,  so  tho  chamber  was  pressurized  to 
165*  where  he  was  treated  with  five  30  minute  periods  breathing  IIoO^. 

*  Those  periods  woro  alternated  with  30  minute  periods  breathing  chamber 
,  *  i*  atmosphere.  Pain  roliof  was  complete  after  tho  3rd  period.  Thirty 
V'  minute  after  the  last  period  on  II0O2  tho  decompression  v/as  ro-otarted 
A'  at  tho  original  rate.  ,  ^ 

At  2G*,  after  10b:34i:50  of  decompression,  STUBBS  again  reported 
right  luioe  pain.  lir.il  (DV)  REEDY  was  locked  in,  and  ho  and  STURRS  woro 
isolated  from  tho  3  other  divers  who  continued  their  ascent  to  tho 
\  surface.  GTUBDS  and  REEDY  ware  ro comp  re seed  slowly  on  air,  with  STUBBS 

w  breathing  100/4  oxygen.  Complete  relief  wil  obtained  at  32v,  but 

reprosourization  was  continued  to  60*.  After  25  minutes  or;  oxygon  he 
reported  right  calf  pain.  There  woro  no  significant  physical  findings# 

He  then  spent  10  minutes  on  air,  20  minutes  on  Op,  10  minutes  on  air, 
and  20  minutes  on  Op.  After  another  10  minutes  on  air  tire  ascent  was 
restarted  at  1  FPM  with  STUBBS  breathing  100fc>  Op.  Tho  pain  recurred 
at  40*.  Ho  was  rc-pro sour ized  to  50*  with  slight  relief.  A  blood 
pressure  cuff  v/as  placed  around  the  affected  calf  and  inflated.  At 
GO  mn.IIg#  tho  pain  v/as  markedly  decreased.  At  100  mm.IIg.  tho  pain 
increased  again.  Tiro  cuff  was  released,  and  the  pain  vanished,  never 
to  return  again.  The  ascent  was  resumed  at  25  min./2f  decrement  up  to  . 

30* ,  then  40  minutes/?9  decrement  to  tho  surface.  The  pos^dive 
physical  examination  was  normal. 

•  Impression  -  decompression  sickness. 

This  developmental  decompression  schedule  is  boing  revised  in  hopes 
of  avoiding  further  deconpresoion  problems.  /A  A 


cjs,  nuiiniKrniii 
lt,  i.c,  uc;3i 


46 


0003^66 
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UW^-M  {K1,  l-M)  _  CO»T  -  To  tRP.  DIVING  UNIT,  a  AVAL  CUD  fACTOtT,  WASH..  B.  C. 

S^^k'O  A(^R(SS  0»  •!»•>"«  SI4TI0D  DAT| 

*o'«i  n»nt  :.l  U'rin7  Unit,  'T^nhin^ton  ;l\vy  Y .ir»,  '.'inMn  »ton .  D.C. _ ? -16-63 


XPflTS  SVNMl:  HfHlN-1 


•  Ml  pf  PATI  EAT  (Sm'mmme  first) 

;!0!;y:,  »?rvn:\l  ‘.i  non; 


age  IwEir.HTHE  ight 


I  DEATl FI  CAT  101  AUHIER 


(Check  one) 


faotM  *10.  NIAVI lOREStl  "AST  I  Me 


imra 


003  ro 


IVING  QUALIFICATIONS  (Check  one) 


(OTHER) 


RECORD  OF  ALL  DIVES  MADE  DURING  THE  TWELVE  HOURS  PRECEDING  THE  ACCIOENT 
(If  more  than  three  dives  vere  made,  record  additional  under  ’REMARKS’  on  reverse.) 


SECOND  DIVE 


THIRD  01 VF 


FIRST  OIVE 


TYPE  OF  DIVE  1  DEPTH  OF  DIVE  |  BOTTOM  TIME  |  TYPE  OF  DIVE  |  DEPTH  OF  DIVE  |  BOTTOM  TIME  |  TYPE  OF  DIVE  J  DEPTH  OF  DIVE  |  BOTTOM  TIME 


f*et 


TYPE  OF  EQUIPMENT 


•eta  Ciosto  Saalim 

Cltcair  CltCUlT  WATER 

ScaiA  SCUIA  NASA 


TYPE  OF  WORK 


HOOtRATE  ntAVT 

v 


BREATHING  medium 


ra«t 


TYPE  OF  EQUIPMENT 


feet 


TYPE  OF  equipment 


otce  one  om  closed  shaum  otnea  U  deep  deep  opea  closed  shailm  orata 

SEA  SEA  CltCUlT  C I ACU I T  VAYEt  I  SEA  SFA  CltCUlT  CltCUlT  MAYER 

HELIUM  SCUM  SCUIA  NASI  H  HELIUM  SCUM  SCUM  MASK 


TYPE  OF  WORK 


OTHER  (Specifyli  AIR 

ojr\  I 


LWl 


SOURCE  OF  BREATHING  MEDIUM 


Alt  MIAS  HELIUW-OIVGER  CASOUtt  OTHER  I  AIR  RA 

•AHAS  COMMESSOR  I 


OFCOMPRESSION  SCHEDULE 


SI'Rf  •(  I  USIRC  "E.  OCCCHPR.  TARlt  USED 


TYPE  OF  WORK 


HILO  I  MOOE RATE  HEAVY 

I 


breathing  medium 


OIYCIR  OTHER  ( specify ) 


DECOMPRESSION  SCHEDULE 


RCE  OF  BREATHING  MEDIUM 


CASOliRC  OTHER 
COMPRESSOR 


DECOMPRESSION  SCHEDULE 


HE.  OECOHPR.  TRUE  USED 


RAW  OF  ASCERT 
TO  FIRST  STOP  > 

TIHE 

REACHED 

TINE  LEFT 
SURFACE 

TINE 

REACHED 

ROTTON 

RATE  OF  ASCERT 
TO  FIRST  STOP 

TIHE 

REACHEO 

SURFACE 

FT/HIR 

"■  Fo*  n 

FT/an 

TIHE  LETT  TfHC 
SURFACE  REACHED 
•OTTOH 


RATE  OF  ASCERT  TIHE 
TO  FIRST  STOP  REACHEO 
SURFACE 


//  f*r/Ki  liCMt'iitln  Rift,  tie#  from 
tail  voter  stop  to  1st  chamber  stop. 


If  smrfmce  ^compression  used.  Mat  fro a 
ieit  hater  step  to  1st  chamber  stop. 


Slf  surface  decompression  used,  cite  from 
last  hater  Atop  Co  let  chamber  stop. 


MUSCULAR  WEAKNESS 


NUMBNESS 


DIZZINESS 


VISUAL  DISTURBANCES 


PARALYSIS 


UNCONSCIOUSNESS 


DYSPNEA  (CHOKES) 


NAUSEA  OR  VOMITING 


Muscular  twitching 


s 


CONVULSIONS 


ACOUSTIC  aura 


P'RESTHESIA 


REMARKS:  (other  signs  ond  symptoms  before,  during  and  following  treatmintl 


PT  notefl  stiffneaa  nlltht  7>iin  37  fcrmo  1*70  on  ft  MR  RTOp  .it  150*  raturne^ 

at  110,  ;*t  100  (4  HR  sto\>).  gli rht  *?.?iwsi<v( 

raturo<vl  nt  ?V  ,  iticrittnel  I-i  Ii.tisuslty  tr>  ln'  vn*»r«*  Ir.t  r*'7>nrtv?i. 

no  other  oirrn?  •sr*  sy npto.tji  c-cvil- ’  b<?  allcitei  it  tbit  tit's  or  ;*t  -tny  othar 

point  in  the  tm.it.ient, 

NOT  REPRODUCIBLE 


TREATMENT  schedule 


RECURRENCE  TREATMENT  SCHEDULE 


TIME  REACHED  BOTTOM 


LEFT  SURFACE 


TIME  ON  BOTTOM  |  REACHEO  SURFACE  |  TREATMENT  TABLE  USED 


OATf  TIMt 


CHAMBER 

IS toPs  filled  in  only  vA«n  treatment  fable  3  or  0  it 
u ttd  or  wAcn  otkrr  treatment  tables  are  altered) 


RELIEF 

TIMt 

01  ATn 

REACHED 

SURFACE 

OAIE 

TlNf 

TIME  REACHEO  BOTTOM 


DEPTH  OF 

STOP 

FEET 

LBS 

165 

73-4 

140 

62.3 

120 

53.4 

100 

44.5 

00 

35.6 

MINUTES  AT  STOP 


HRE ATH I NG  medium 


depth  of 
STOP 

CHAMBER 

(Stops  /tiled  in  only  wA«n  fraofarnt  labia  3  or  t,  ts 
used  cr  tjhe*  oilfr  treofamt  IjHm  are  altered ) 

FEE  I 

LBS 

MINUTES  at  STOP 

BREATHING  MEDIUM 

TO  SURFACE 


REMARKS:  ( Include  sequence  of  (vniti  preceding  tht  Occident  and 
factors  -  the  conf tnM«f ion  <Af«t  if  nttdtdl 

SEE  ATTACHED  SHEET 


140  |  62.  3 


100 


60  2 6.7 


SO  22.} 


17.8 


30  13.4 


20 


TO  SURFACE 


subseouent  result  of  treatment ,  noli*/  any  unnmoi  con*  r  i  but  mg 


SIC« 


0 1  C 


01  ei 


tteeiu 


I 


Prior  to  this  dive  the  patient,  Houle  gives  a  history  cf  Iniury 
to  the  involved  extremity,  occurring  in  a  motorcycle  accident  approximately 
one  year  ago,  causing  severe  contusions  and  abrasions  in  tiio  general  aroa 
of  the  present  symptoms.  In  addition,  he  has  had  two  previous  cases  of 
trv*  ben  .is,  both  within  the  1st  three  months  whilo  working  with  the  ADS  IV 
Pro-fact  In  England.  These  bends  manifested  the  same  symntoms  as  those  in 
the  present-  c*se. 

The  dive  was  a  600  foot  saturation  run .  descent  in  14? 35  44  hours 

on  the  bottom  during  which  the  >Vrk  VIII  semi-cloned  scuba  rigs  were 
swimtosted  in  the  trotpot.  No  excursion  was  attempted. 

Ascent  began  at  a  rate  of  2  minutes  a  foot  to  570  where  the  rate 
of  ascent  was  changed  to  15  minutes  per  foot.  This  rate  was  held  constant 
except  ro?  st op 3  of  cour  hours  duration  at  450’.,  300*,  150*  and  100*. 
Constant  .  3ATM  0o  +  He  was  maintained. 

In  retrospect,  according  to  his  own  lor,  the  first  sirens  had  appeared 
at  170:  with  a  mild  pain  in  the  right  knee  which  cleared  at  the  150*  stop. 
It  returned  at  110  but  was  better  after  the  four  hour  hold  -»t  100  and  ^one 
at  06*.  At  35*  the  sensation  returned,  involving  the  rfaht  knee  and  hip, 
gradually  increasing  in  intensity  until,  on  prompting  by  fellow  diver  it 
was  reported  at  77*  after  140:  15:00  hours  decompression.  (All  times  will 
refer  to  log  times,  indicating  in  this  case  time  after  leaving  bottom). 

Treatment  was  begun  according  to  the  protocol  devised  for  treatment 
of  cases  occur ing  in  saturation  dives? 

(Letters  refer  to  enclosed  garph) 


p 


A.  140:15 

B.  140:47 

141:32 

C.  141:32 


142:0-1 

142:23  Or  Mask  Ho-40%02  *  ’  QcPR00WVi'u 

142:37  Off  Mask  flOf 

142:50  ,  On  Mask  (40%) 

143:23  Off  Mask  •/  /; 

143:36  On  Mask  (40%).  Began  Ascent  to  90  feet  according  to 
treatment  protocol,  at  rate  of  If  pm. 

144:03  Reached  90*  changed  rate  of  ascent  to  20  Min/ft. 

144:06  Off  Ma3k 

161:01  Houle  reports  onset  of  mild  ache  medial  aspect  of  right 

knee  and  right  anterior  thigh,  occurred  after  reaching  39*. 
Again  no  other  signs  or  symptoms. 

161:09  Or.  60-40  mix  by  mask 

161:39  Off  Mask 

161:43  Other  divers  separated,  tender  sent  from  surface  to  loin 

Houle  in  chamber,  chamber  taken  down  one  foot  to  make  seal 


D.  143:36 

E.  144:03 
144:06 

P.  161:01 


161:09 

161:39 

161:43 


Pain  in  right  knee  and  hip  reported ,  no  further  signs 
or  symptoms  elicited.  r 

During  recompression  toward  depth  of  relief  Houle  placed 
on  He-32%02  mix  by  mask. 

Off  Mask 

Depth  of  Relief  !115  feet.  No  pain,  no  loss  of  strength  or- 
sensation 

On  Mask  Ho-32%02  “  —  - "^1 .« 


RtPR00 
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:53tl 


on  hatch. 

Peran  descent  toward  sixty  feet  at  1  fpm.  No  change  in 
symotons.  Pain  was  almost  completely  relieved  at  50 f 
Further  improvement  on  reaching  sixty  feet.  Pe?an  cycles 
of  twenty  minutes  100%  02  by  mask. 

Off  Mask 

On  Mask  during  this  Deriod  all  symptoms  had  cleared. 

Off  Mask 
Or.  Mask 
Off  Mask 

Accent  to  SO  feet  at  1  fpn.  Mo  symptoms. 

Accent  to  the  surface  at  the  rate  of  20  in inuteo/foot,  (actual 
travel  2ft  at  1  fpm,  then  30  minute  holds).  Each  hour 
twenty  minutes  of  02  administered  by  mask. 

Surface 

e  no  residual  symptoms,  x-ray  of  the  involved  extremity  was 
e  four  othor  divers  nevor  manifested  any  si^ns  or  symptoms 
ion  sickness. 


a 


G.  161; 51 

H.  162.30 

•  162; 50 

163 ; 00 
163 : 27 
163; 37 
163:67 

I.  163:50 
K.  166:50 


N.  180:32 

There  wer< 
negative.  Th< 
of  decompress: 
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REPORTS  SYMBOL:  Hc0-6*20-l 
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S.  Nnvy  Bxncrlncntal  Diving  Unit,  t7r.r»h.  Nnvy  Yard,  Washington,  D,  C.  28  Mar  ltX>8 


•!  or  PATIENT  (Smrnant  (\ 

CLARK,  Vorck  J. 


graoe/rate  J identification  no. 

|P0-CD1  | nil  P/JX3S91S3 


$»Tl 


TYPE  OF  OIVING  ACCIOENT 

Bonds 


AGE 

WE IGHT 

HEIGHT 

BUILD  (Check 

one) 

DIVING  QUALIFICATIONS 

(Check  one) 

33 

YRS. 

170 

LBS. 

70 

INS. 

■LfATER 

m 

OBESE 

MAST 

B 

SAL. 

2/C 

UOT 

£00 

uws 

STU 

(OTHER) 

ftoyol  Navy 

RECORD  OF  ALL  DIVES  MADE  DURING  THE  TWELVE  HOURS  PRECEDING  THE  ACCIDENT 
(If  more  than  three  dives  mere  made,  record  additional  under  "REUARKS"  on  reverse. ) 


FIRST  OIVE 


SECOND  DIVE 


THIRD  DIVE 


TYPE  OF  OIVE  DEPTH  OF  OIVE  BOTTOM  TIME 


TYPE  OF  DIVE 


DEPTH  OF  DIVE  BOTTOM  TIME 


TYPE  OF  DIVE 
"dry 


DEPTH  OF  DIVE 


BOTTOM  TIME 


ORY 


600  it'ft 


Snturati 


WET 

(l>n 


feet 


f«et 


TYPE  OF  EQUIPMENT 


TYPE  OF  EQUIPMENT 


TYPE  OF  EQUIPMENT 


OEEP 

E3QH 

OPEN 

CLOSED 

SHALLOW 

SEA 

m 

CIRCUIT 

SCUBA 

CIRCUIT 

SCUBA 

WATER 

MASK 

OEEP 

OPEN 

CLOSEO 

SHALLOW 

OTHER 

DEEP 

DEEP 

OPEN 

CLOSED 

SEA 

HELIUM 

CIRCUIT 

SCUBA 

CIRCUIT 

SCUBA 

WATER 

MASK 

SCA 

SEA 

HELIUM 

C 1  RCU 1 T 
SCUBA 

CIRCUIT 

SCUBA 

OTHER 

Chan] 


shallow 

water 

mask 


TYPE  OF  WORK 


TYPE  OF  WORK 


TYPE  OF  WORK 


NONE 

MILO 

MODERATE 

HEAVY 

NONE 

MILO 

MOOERATE 

HEAVY 

NONE 

MILD 

MOOERATE 

HEAVY 

X 

BREATHING  MEDIUM 


BREATHING  MEDIUM 


BREATHING  MEDIUM 


AIR 

HELIUM  %  OXYGEN  X 

OTHER  (Specify) 

UQH 

HELIUM  «  OXYGEN  % 

OXYGEN 

OTHER  (Specify) 

□E 

HELIUM  %  OXYGEN  % 

OXYGEN 

92.4  Ho,  6 

B  ■  • 

1.6  0 

■ 

_ 

■ 

■N 

SOURCE  OF  BREATHING  MEDIUM 


SOURCE  OF  BREATHING  MEDIUM 


SOURCE  OF  BREATHING  MEDIUM 


AIR  BANKS 

HELIUM. OXYGEN 
BANKS 

GASOLINE 

COMPRESSOR 

OTHER 

AIR  BANKS 

HELIUM. OXYGEN 
BANKS 

GASOLINE 

COMPRESSOR 

other 

AIR  BANKS 

HELIUM. OXYGEN 
BANKS 

GASOLINE 

COMPRESSOR 

other 

X 

DECOMPRESSION  SCHEDULE 


DECOMPRESS  I  ON  SCHEDULE 


DECOMPRESSION  SCHEDULE 


O 


surface  using 


AIR  OXYGEN 


HE.  OECOMPR.  TABLE  USEO 


SURFACE  USING 


AIR  OXYGEN 


HE.  OECOMPR.  TABLE  USEO 


SURFACE  USING 


AIR  OXYGEN 


HE.  OECOMPR.  TABLE  USEO 


TIME  LEF 
SURFACE 

1542 
20  Marl 


TIME 

REACHEO 

BOTTOM 

14  (071 


RATE  OF  ASCENT 

TO  FIRST  STOP 

X  fpn 

FT/MIN 


TIME  REACHEO 

SURFACE 

02:30 
30  Hnr 


TIME  LEFTl 
SURFACE 


TIME 

REACHEO 

BOTTOM 


RATE  OF  ASCENT 

TO  FIRST  STOP 


TIME  REACHED 
SURFACE 


TIME 

REACHED 

BOTTOM 


If  surface  decompression  used,  time  from 


If  surface  decompression  used,  ti*e  from 
last  water  stop  to  1st  chamber  stop. _ 


If  surface  decompression  used,  time  from 
last  water  stop  to  1st  chamber  stop. 


DEPTH 

WATER 

CHAMBER 

DEPTH 
OF  STOF 
(feet) 

WATER 

CHAMBER 

DEPTH 
OF  STOF 
(feet) 

WATER 

CHAMBER 

OF  STOP 
-Ifeet  J 

MINUTES 
AT  STOP 

BREATHING 
MED  1 UM 

MINUTES 
AT  STOP 

BREATHING 

MEDIUM 

MINUTES 

AT  STOP 

BREATHING 

MEDIUM 

MINUTES 
AT  STOP 

BREATHING 

MEO.UM 

210 

|  | 

210 

210 

200 

ijH 

200 

190 

■ 

Hj 

|| 

mm 

190 

£ _ 

180 

180 

mn 

man 

r 

180 

IS 

1 

_ 1 _ 

170 

170 

ran 

101 

170 

i/a 

160 

160  ( 

K  MS 

u 

gjjgS 

mm 

m. 

150 

• 

150 

ms 

IBM 

« 

140 

140  ‘ 

Etm/i 

igp 

MS 

5MBB5 

SSSP 

130 

mm 

130 

120 

1 

mem 

vWmS 

JH  7 j; 

■533 

B3 

/ 

110 

I  | 

110 

mm 

1 10 

100 

| 

ESI 

6SSI 

7 

90 

90 

ESI 

90 

80 

80 

|  | 

|  | 

mm 

80 

70 

I 

70 

_ 

70 

60 

60 

■ 

| 

■■i 

50 

50 

50 

a.  iJ 

40 

40 

213 

30 

I 

|  | 

30 

| 

?o 

■■ 

|  | 

| 

20 

| 

?0 

.  1 

u 

10 

mm 

Si 

M— 

10 

■  ■ 

10 

■BH 

i  m 

(over) 
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SIGNS  AND  SYHPTONS  BEFORE  TREAiKENT 


ANATOMICAL  LOCATION 


INTENSI TY 

ImilO.  moo.  .  SCVCRf) 


MUSCULAR  WEAKNESS 


NUMBNESS 


DIZZINESS 


VISUAL  DISTURBANCE 


PARALYSIS 


UNCONSCIOUSNESS 


DYSPNEA  (CHOKES) 


NAUSEA  OR  VOMITING 


MUSdll  Alt  I  WITCHING 

Rl  STI.I.SSNI  _S.S_ _ 

CONVULSIONS 


ACOUSTIC  AURA 


PARESTHESIA 


PEMARKS:  (ether  sign s  and  symptoms  before,  during  and  following  treatment) 


Mo  otter  fllgna  or  symptoms 


LEFT  SURFACE 


.TE  TIME  |  T 

SEE  ATTACHED  I 


TREATMENT  SCHEDULE 


RELIEF 


IME  OEPTH 


RECURRENCE  TREATMENT  SCHEOULE 


TIME  REACHED  BOTTOM 


LEFT  SURFACE 


RELIEF 


TIME  ON  BOTTOM  REACHED  SURFACE  |  TREATMENT  TABLE  USEO 


TIME 


TIME  REACHED  BOTTOM 


TREATMENT  TABLE  USEO 


DEPTH  OF 
STOP 


CHAMBER 

(Stops  filled  in  only  idien  treatment  table  3  or  4  is 
used  or  when  other  treatment  tables  are  altered) 


DEPTH  OF 
STOP 


CHAMBER 

(Stops  filled  in  only  whem  treatment  table  J  or  4  is 
used  or  when  other  treatment  tables  are  altered j 


MINUTES  AT  STOP 


BREATHING  MEDIUM 


FEET 

LBS 

165 

73.4 

cm 

62.3 

120 

53.4 

100 

44.5 

W 

35.6 

60 

26.7 

50 

22.3 

40 

17.8  1 

30 

20 

0.9I 

10 

MINUTES  AT  STOP 


BREATHING  MEDIUM 


TO  SURFACE 


REMARKS:  (include  sequence  of  events  preceding  the  accident  and 
factors  -  Use  continuation  sheet  if  needed) 


TO  SURFACE 


subsequent  result  of  treatment,  noting  any  unusual  contributing 


Uocr/mproBslon 


Ascendod  from  COO  to  570  at  rate  of  X  fpm,  chamber  02  had  boon  raided 
•lightly  prior  to  oscent,  Dold  constant  ascent  rata  of  15  nlnutos  par  foot 
axcopt  for  four  hour  stops  at  4G0,  300 ,  160,  100  feet*  Decompression 
was  uneventful  until  91  foot* 


28  Harch 

1000  At  fiityono,-two  fait  CIAE  noted  pain  in  tho  prapa tailor  araa  laft 
kneo,  worso  with  exercise,  no  othor  symptoms 

Evaluation 

History i  no  pravlous  bonds,  rugby  injuries  to  both  logs  5-10  yaara  previously* 
Ho  othor  troubla  during  this  divo,  no  trauma  recently.  How  at  fifty  faat  has 
sensation  in  both  ^ncos* 

Physicals  vital  signs  normal,  no  rash.chost  clear  [50  foot  BtojJ  to  P  snd  A. 

Ho  crepitus  in  joints  or  tondona,  nc  changes  in  tho  fundus,  nervous  system 
intact,  no  parasthaslas  in  tho  affected  area.  Pain  relieved  during  axu. 

Treatment  //- 


23  March  #0, 

1615  Pain  recur  rod  at  fifty  foot  stop,  during  peal,  after  short  rest, 

1633  put  on  100%  O2 

1653  Off  O2  Sotno  improvement 

1710  Wurco  in  both  Unoca 

1711  On  100%  Oa  preparing  to  split  complex 

1731  Off  0 2  (50  foot)  Hoody  sent  down  as  tender  Chamber  pressurised 
1747  Much  Setter  at  sixty  foot,  going  on  60-40  mix 
1750  Prin  worse  spreading  to  thigh  proenurizing  chamber 
1820  Some  improvement,  giving  trial  of  60-40  mix  at  this  depth 
1840  Off  mix,  kn 00  clear,  thigh  mild  echo,  encouraging  hydration.  Return 
depth  according  to  protocol  -  66.8  ft. 

1853  On  mix 

1920  Off  mix  no  ronldual  symptoms 

1040  On  nix  no  rortdual  pynptons  '* 

2000  Off  mix  do  rocldual  symptoms 

2090,  Walking  in  chamber,  no  I'ymptoaa,  rato  of  ascont  switched  to  twenty 
minute a/foot  (at  75  foot) 


29  March 

0200  Holding  for  four  hours  at  fifty  feot.  No  chango. 

0700  Continuing  ascent  at  20  fpm.  Ho  chango. 

0815  Added  100%  0a  for  40  minutes  every  10  foot  to  regimen.  Ho  syaptons 

30  March 

0160  C1ARK  on  surface,  no  symptoms,  no  signs  on  physical. 


54 


REPORT  OF  DECOMPRESSION  SICKNESS  AND  ALL  DIVING  ACCIDENTS  wo«'.3  snoot:  med-6420-i 

BAYHEO  64  20/ I  (REV.  3-67)  original  -  auMro,  SA-.iiiNf.irHi,  n.  c. 

nil'll  •»».  I.-CA  COPY  -  NAVY  »XP,  DIVING  C*M  I ,  tlA'.MI  ‘IGIG'I  NAVY  YA>'..  «A  Vr.f.TON.  0.  c. 

*  .  O .  •  i««-itOO  rftov  -  nauai  mm .  uin.  iiiuki  *.i  <-a- :  -.i  »  er. 


NAME  ANl>  AOI-KI  S5  ,«  M,  ruHTIM.  MAT  ION 


COPY  -  NAVAL  Ml*.  MTO.  riMu-  >iAVM  V.li.  S-A-l  GftNV. 


UJT, 


Navy  Experimental  Diving  Unit.  Bldg.  214,  WNY  Washington.  D.C. 

NAML  or  PATIENT  f£ar»«ftr  /  inlj  j  GRAOE/RATE  [  1 0(  NT  I M  CAT  ION  NtT  fTri 


LAFFERTY,  C.  F. 


_agk  wi  ir.m  in  i(4ii 

30  170  90  I" 

'MS.  Lns.  INS.I 


UNKNOWN  i 


DIVING  QUALIFICATIONS  (Check  o nr) 


TrPE  >Jf  DIVING  ACCH 


MAM 

l/C 

SAI  . 

o.s. 

in: 

iidi 

TOO 

uis 

Mil 

X 

_Piyin^_of  f  i  cer_C 


RECORD  OF  ALL  DIVES  MADE  OURING  THE  TWELVE  HOURS  PRECEDING  THE  ACCIDENT 
(If  more  than  three  dives  were  made,  record  additional  under  "RF.HABKS”  on  reverse ./ 


_ _  FIRST  DIVE 


TYPE  OF  OIVE  DEPTH  OF  DIVE  j  BOTTOM  T'ME 


DRY 

x  600  fret 


TYPE  OF  EQUIPMENT 


OPEN  CLOSEO  SHALLOW  OTHER 

CIRCUIT  CIRCUIT  WA .ER 

SCUBA  SCUBA  MASK 


SECOND  OIVE 


TYPE  Or  DIVE  DEPTH  OF  DIVE  BOTTOM  TIME 


TYPE  OF  WORK 


MODERATE  HEAVY 


OTHER  ( Spicily ) 

1.6%  02 


SOU  <CE  OF  BREATHING  MEDIUM 


DECOMPRESSION  SCHEDULE 


SURFACE  USING  HE.  OECOMPR.  TABLE  USED 


20  MAR  14  :G7  1  "/m.n 


If  surface  decompression  used,  time  from 
last  water  stop  to  Is t  chamber  stop. 


BREATHING  MEDIUM 


HELIUM  K  OXYGEN  %  OXYGEN  OTHER  (Specify) 


SOURCE  OF  BREATHING  MEDIUM 


DECOMPRESSION  SCHEDULE 


SURFACE  USING  HE.  OECOMPR.  TABLE  USED 


If  surface  decompression  used,  time  from 
last  water  stop  to  1st  chamber  stop. 


MINUTES  I  BREATHING  |  MINUTES  I  BREATHING 
AT  STOP  I  MEDIUM  I  AT  STOP  I  MEDIUM 


THIRD  OIVE 


TYPE  OF  DIVE  DEPTH  OF  OIVE  j  BOTTOM  TIME 


WET  ORY 

tee  t 


TYPE  OF  EQUIPMENT 


BREATHING  MEDIUM 


HELIUM  %  OXYGEN  %  OXYGEN  OTHER  (Sf tc \fy) 


SOURCE  OF  BREATHING  MEDIUM 


DECOMPRESSION  SCHEDULE 


SURFACE  USING  HE.  OECOMPR.  TABLE  USED 


If  surface  decompression  used,  time  from 
last  water  stop  to  1st  chamber  stop. 


SIGNS  AND  SYMPTOMS  BEFORE  TREATMENT 


ANATOMICAL  LOCATION 


I  .‘.TENSITY 

MMh  .'j.  ,  •,{■/{  vs  ) 


LOCALIZED  PAIN  129  MAR  6810750  I  left  knee 


MUSCULAR  WEAKNESS 


NUMBNESS 


DIZZINESS 


VISUAL  DISTURBANCE 


PARALYSIS 


UNCONSCIOUSNESS 


DYSPNEA  CHOKES 


NAUSEA  OR  VOMITING 


MUSCULAR  TWITCHING 


RESTLESSNESS 


CONVULSIONS 


ACOUSTIC  AURA 


PARESTHESIA 


REMARKS:  (other  signs  and  symptoms  before,  during  and  following  treatment) 


w////mm 


mMmmmmmmsmmm&m 


SEE  ATTACHED  SHEET 


TREATMENT  SCHEDULE 


LEFT  SURFACE 


DATE 

29MAR  68 


TIME  ON  BOTTOM 


see  attached 


TIME  REACHED  BOTTOM 


TIME 

TIME 

DEPTH 

see  attached 

OATE 

TIME 

TIME 

DEPTH 

0808 

UNK 

10* 

sheet 

REACHEO  SURFACE  |  TREATMENT  TABLE  USED 


RECURRENCE  TREATMENT  SCHEDULE 


LEFT  SURFACE 


TIME  REACHED  BOTTOM 


TIME  ON  BOTTOM 


REACHED  SURFACE  TREATMENT  TABLE 


sheet 


DEPTH  OF 
STOP 


M,N.  128  MAR  1 1018  I  other 

CHAMBER 

(Stops  filled  in  only  when  treatment  table  3  or  4  is 
_ used  or  when  other  treatment  tables  are  altered) 


DEPTH  OF 
STOP 


FEET 

LBS 

IF' 

73.4 

140 

62.3 

120 

53.4 

100 

44.5 

80 

35.6 

60 

26.7 

50 

22.3 

40 

17.8 

30 

13.4 

20 

8.9 

10 

4.5 

TO  SURFACE 

MINUTES  AT  STOP 


SEE  ATTACHED  SH t 


BREATHING  MEDIUM 


FEET 

LBS 

165 

73.4 

140 

62.3 

120 

53.4 

100 

44.5 

80 

35.6 

60 

26.7 

50 

22.3 

40 

17.8 

30 

13.4 

20 

8.9 

10 

4.5 

TO  SURFACE 

CHAMBER 

(Stops  filled  in  only  u hem  treatment  table  3  or  4  is 
used  nr  when  other  treatment  tables  err  alt •  r**) 

MINUTES  AT  STOP  |  BREATHING  MEDIUM 


REMARKS:  (Include  sequence  of  events  preceding  the  accident  and  subsequent  result  of  treatment,  noting  any  unusual  contr iba  1 1 
factors  -  Use  continuation  sheet  if  needed) 


SEE  ATTACHED  SHEET 


USX 


SIGNATURE  Of  MEDICAL  DEPARTMENT  REPRESENTATIVE 


*  MMNlft  tiUjOf  I  ibACk) 


Ascent  from  600  to  570  feet  at  1  FPM,  Chamber  02  had  been  raised 
slightly  prior  to  ascent.  Hold  constant  rate  of  ascent  of  15  MPF  except  for 
4  hour  stops  at  450,  300,  150,  100  and  50  feet. 

&0  minutes  after  surfacing  the  patient  began  complaining  of  left 
knee  pain.  He  was  placed  on  100%  02  by  mask  and  recompressed  over  a 
ten  minute  period  to  30  feet.  The  patient  complained  of  marked  Increase 
in  pain  coincident  with  compression  and  it  was  decided  to  return  to  a 
shallower  depth.  Considerable  improvement  was  noted  upon  reaching  10 
feet,  so  the  patient  was  held  for  one  hour  of  02  breathing  at  that  depth. 

He  was  then  surfaced,  still  breathing  02,  at  a  rate  of  5  minutes  per  foot. 

He  surfaced  asymptomatic  and  experienced  no  further  difficulty. 

TREATMENT  SCHEDULE 

Left  surface 
Reach  30* 

Leave  30' 

Reach  10' 

Leave  10' 

Reach  Surface 


- - 


57 


0808^ 

0819  t  Breathing  100% 
0823  [  oxygen  by  mask 

0828 
0928  ) 

1018  y 


REPORT  OF  DECOMPRESSION  SICKNESS  AND  ALL  DIVING  ACUDENTS 

NAVHED  6*420/  1  (REV.  3-6*)  originai  -  (iumid,  Washington.  o.  t. 

c/m  nine  •»  t  .  •  ,-«.«  COPY  -  NAVY  FXP.  IJIVIHG  •  *'«  I  ■  .  AA'.iiINGTGN  NA 

3  fr.lMQ5.ZH.  >6jO _ COPY  ~  NAVAL  Mill.  Ml  I) .  •l.’illK,  Nt /At  V.«i. 

NAMt.  AS  I)  AODHl  *.o  01  MIPUHTir.C  MAHON  —————————————— 

Navy  Experimental  Diving  Unit,  Bldg.  214,  WNY,  Washington,  D.C. 


REPORTS  3YH30L:  MED-6420- 1 


25  APR  1968 


NAMt  or  PA  1 1  ENT  (S»rna»t  f trill 

GIESS 


GRAOE/RATE  lOfNTII  i cat  ion  no. 

LCDR  UNKNOWN 


| Decompression  Sickness 


AGE 

vvr  IGHT 

HEIGHT 

(UliLD  (Check  one) 

DIVING  OUALIF ICAT I0N5 

(C.herh  one) 

31 

UNK 

UNK 

■tlHXR  MtO.  HEAVY  OBCbE 

MAST  l/C  SAL. 

o.s.  2/c  uor  roo  nws  stu 

(other  i 

VMS. 

LOS. 

INS. 

X 

Diving  Officer 

RECORD  OF  ALL  DIVES  MADE  DUR'NG  THE  TWELVE  HOURS  PRECEDING  THE  ACC  I  DEN’ 
(If  more  than  three  dives  mere  made,  record  additional  under  "REMARKS"  on  reverse.) 


FIRST  DIVE 


SECOND  DIVE 


third  dive 


type  of  dive  depth  of  dive  bottom  timf  type  of  dive  depth  of  dive  bottom  time  type  of  dive  depth  of  DIVE  !  BOTTOM  TIME 


600  f«<>t  4192  min. 


TYPE  OF  I  Ollll'Mt  NT 


J _ >-'•»  I 

TYPE  OF  EQUIPMENT 


m  fp 

SI  A 

HELIUM 

OPT  N 

CIRCUIT 

SCUBA 

CLOM  0 
CIRi  HIT 
SflWA 

SHALLOW 
WATI  R 

MASK 

c 

IHAMBER 


SHALLOW  OTHER  HUP  TDFF.f 


TYPE  OF  WORK 


TYPE  OF  WORK 


TYPE  Of  I  ClUli  WI  NT 

nup  Torrr  I  gpTn  171 177(1  T-17777  i  owl  other 

SEA  SEA  C I HC  If  IT  MK'll  T  |w»TH» 

HELIUM  SCUflA  SdJHA  JMASK 


TYPE  OF  WORK 


MILO 

MOOERATf. 

HEAVY 

NONE 

MILC 

MODE  RATE 

HEAVY 

NONE 

MILO 

MODERATE 

X 

BREATHING  MEDIUM 


BREATHING  MED.IUM 


BREATHING  MEDIUM 


helium  %  oxygen  * 

OXYGEN  OTHER  (Specify) 

AIR  HELIUM  %  OXYGEN  %  OXYGEN 

OTHER  (Specify) 

AIR  HELIUM  %  OXYGEN  * 

OXYGEN 

92.4%  He. 

6%  N2.  1.6%  02 

SOURCE  OF  BREATHING  MEOIUM 


SOURCE  OF  BREATHING  MCOIUM 


SOURCE  OF  BREATHING  MEDIUM 

MEL  HIM. OXYGEN  I  f.A'.OI  INf  lOTMtR 


HEL ICM.OXYGCN 
RANKS 

l  ASOl  INF 
COMPRESSOR 

OTHER 

AIR  BANKS 

HFL IUM. OXYGEN 
BANKS 

G A  SOI  INE 
COMPRESSOR 

OTHEB 

AIR  BANKS 

MEL  HIM. OXYGEN 

Banks 

GAf.OI.  INF 
COMPHLSGOR 

X 

DECOMPRESSION  SCHEDULE 


|suRI ACC  USING 

HE.  OCCOMPR. 

■  TABLE  USEO  S 

AIR 

OXYGI  N 

SATUE 

ATIONpp 

ATI  nr  iCi-CiiT 

MIN. 

SURFACE  REACHED  TO  FIRST  S^OP  SURFACE 
BOTTOM 

15  APR  +  1130 

2214  09:45  I  1  FT/MIN  l25  APR 

If  surface  decompression  used,  time  from 
lastiMjTer  stop  to  1st  chamber  stop. _ Mil 


MINUTES  I  BREATHING  I  MINUTES  I  BREATHING 
AT  STOP  MEOIUM  |  AT  STOP  |  MEDIUM 


DECOMPRESSION  SCHEDULE _ 

|  SURFACE  using!  HE.  DECOMPR.  TABLE  USED 


DECOMPRESSION  SCHEDULE _ 

I  suRFACE  using)  HE.  DECOMPk.  TAIlLE  USED 


TIME  leftFtime  rate  or  ASCENT  TIME  REACHEO  TIME  LEFT  TIME 

surface  REACHED  TO  FIRST  STOP  SURFACE  SURFACE  REACH 

BOTTOM  BOTTO 


(  |  FT/MIN  j 

If  surface  decompression  used,  time  from  I  If  sur 

last  mater  stop  to  1st  chamber  stop. _ min,  last  w 

DEPTH  WATER  CHAMBER  DEPTH 

STOf  MINUTES  I  BREATHING  MINUTES  BREATHING  ^  STOI 

(feet)  AT  STOP  MEDIUM  AT  STOP  MEDIUM  (feet) 


If  surface  decompression  used,  tine  from 
last  mater  stop  to  1st  chanter  stop. 

DEPTH  I  WATER  I  CHAV 


I  BREATHING!  minutes 

I  MEDIUM  AT  S7CP 


CHAMBER 

tS  I  SRiAT 


SIGNS  AND  SYMPTOMS  BEFORE  TREATMENT 


I 

1 

ONSET  | 

ANATOMICAL 

LOCATION 

■ 

INTENSITY 

i 

DATE 

TIME 

(MILD.  iEy tui 

LOCALIZED  PAIN  | 

24  APR  68 

2305  Right 

thigh 

1  Mild 

RASH 

MUSCULAR  WEAKNESS 

1  II 

„ 

1 

NUMBNESS 

1  1  II 

i 

DIZZINESS 

1 

VISUAL  DISTURBANCES 

|g||g 

mm 

PARALYSIS 

i 

UNCONSCIOUSNESS 

1 

l  ■  mm 

wmmmmm 

mm 

mm 

my/////////m 

DYSPNEA  (CHOKES) 

1 

up 

mmmmm 

mm 

wm 

Wa 

NAUSEA  OR  VOMITING 

1 

m 

mm 

m 

MUSCULAR  TWITCHING 

■■ 

RESTLESSNESS 

CONVULSIONS 

S&8888888 

W»wAV«W«VtV*%V#V 

ACOUSTIC  AURA 

PARESTHESIA 

REMARKS:  (other  signs  and  symptoms  before,  daring  and  following  treatment) 


SEE  ATTACHED  SHEET 


TREATMENT  SCKEDUIE 


RECURRENCE  TREATMENT  SCHEDULE 


LEFT  SURFACE 


RELIEF 


TIME  REACHED  BOTTOM 


LEFT  SURFACE 


RELIEF 


TIME  REACHED  BOTTOM 


(MU 

NA 


TIME 

NA 


6' 510 
25  APR 


DEPTH 

25* 


NA 


TIME 


TIME  ON  BOTTOM 


REACHED  SURFACE 


TREATMENT  TABLE  USED 


TIME  ON  BOTTOM 


REACHED  SURFACE 


TREATMENT  TABLE  USED 


NA 


OATE 

25  APR 


TIME 

1130 


02  breathing 


sion 


TIME 


DEPTH  OF  ! 
STOP 

CHAMBER 

(Stops  filled  in  only  when  treatment  table  3  or  4  is 
used  or  when  other  treatment  tables  are  altered ) 

DEPTH  OF 
STOP 

CHAMBER 

(Stops  filled  in  only  when  treatsunt  table  3  or  U  is 
used  or  when  other  treatment  tables  are  altered ) 

FEET 

LBS 

MINUTES  AT  STOP 

BREATHING  MEDIUM 

FEET 

LBS 

MINUTES  AT  STOP 

BREATHING  MEDIUM 

165 

mm 

165 

73.4 

140 

Hi 

140 

62.3 

120 

53.4 

SEE  ATTACHED  l 

SHEET 

120 

53.4 

100 

44.5 

100 

44.5 

80 

35.6 

80 

35.6 

60 

26.7 

* 

60 

26.7 

50 

22.3 

50 

| 

40 

17.8 

40 

17.8 

30 

13.4 

30 

13.4 

20 

8.9 

20 

8.9 

10 

IB 

ma 

IB 

_ ZZ 

|  TO  SURFACE 

REMARKS:  (Inrludr  sequence  of  eaents  preceding  the  accident  and 
factors  *  Use  rondniiilMn  sheet  if  needed) 


any  unusual  contributing 


SEE  ATTACHED  SHEET 


ITT,  CDR,  KC,  USN 


SIGNATURE  OP  MEDICAL  DEPARTMENT  REPRESENTATIVE 


"iuwiiD  t*20 7 •  (dACl) 


59 


Ascent  from  600  to  570  feet  a  1  FPM.  Used  constant  rate  of 
ascent  thereafter  of  15  MPF  except  for  4  hour  stops  at  450,  300, 

150,  ICO  and  50  feet. 

Shortly  after  leaving  the  50  foot  stop  the  subject  reported  mild 
pain  lower  right  thigh.  It  has  been  intermittent  over  the  previous 
3  days  of  decompression.  Since  the  symptoms  were  mild,  it  was  decided 
to  treat  with  periods  of  oxygen  by  mask  and  continue  decompression. 


2305 

24  APR 

Symptoms  reported. 

2305-2325 

if 

100%  oxygen,  significant  relief. 

0400-0420 

25  APR 

100%  oxygen 

0425-0445 

it 

100%  oxygen 

0450-0510 

it 

100%  oxygen  -  complete  relief 

0900-0920 

H 

100%  oxygen 

0925-0945 

it 

100%  oxygen 

0950-1010 

ii 

100%  oxygen 

1130 

it 

Surface 

60 
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